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CRRA 


Here’s the answer to voltage regulation 
economy for an entirely new application: 
introduction of a 14.4 kv Allis-Chalmers 
distribution regulator means you can bring 
all the advantages of single-phase distri- 
bution regulation to 25 kv grounded neu- 
tral systems and 15 kv delta systems. All 
the famous Allis-Chalmers 58‘ step volt- 
age regulator features have been designed 
into the new unit. 


Design Permits Switching From 
15 to 25 Kv Grounded Systems 


For 25 kv grounded neutral systems the 
new 14.4 kv distribution regulators have 
the same insulation class as similarly 
rated distribution transformers. Best of 
all, reduced voltage taps make application 
to present 15 kv grounded systems possi- 
ble — and you can use the same distribu- 


tion regulator on a 25 kv grounded system 
when conditions require. 


Reduce Equipment and 
Installation Costs 


Significant savings in initial equipment 
and cost of installation can be made now 
that the distribution regulator is being 
manufactured in this new rating. It will 
pay to get more facts about the 14.4 kv 
distribution regulator. Call your nearby 
Allis-Chalmers district office or write 


Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-4149 


14,400 Volts — 50, 100 amp 
7620 Volts — 15, 50, 100 amp 
5000 Volts — 50, 100 amp 
2500 Volts — 100, 200 amp 


RATINGS 
AVAILABLE 


ALLIS-CHALMERS 


ALLIS CHALMERS 





House Heating Looms Up 


Normally, Electrical World serves 
up to its readers a balanced diet, the 
proteins of engineering, the carbohy- 
drates of management, and the vita- 
mins of selling. This keeps strong and 
healthy the grasp of readers on the 
activities, problems, and developments 
of the industry in which they serve. 
But occasionally it seems to the editors 
that a more than usual allowance of 
one element in the diet would benefit 
readers and an issue devoted to a 
single theme is published. 
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Features 


This issue is one of that kind. In it 
are eight articles on electric house 
heating. And why such a slug of them 
at this time? 

You'd be hard put today to find a 
home that is not lighted by electricity. 
The time will come when it will be as 
hard to find a home not heated by 
electricity. 


Local Study of House Heating Load Is Essential 
J. B. Taylor, T. B. Knox, E. B. Webb 


Farm Family Likes Electric Heating 
Cleveland Reports on Electric Panel Heating 
House Heating a Desirable Load for Farm Lines .. Virgil R. Berry 


Controlling the House Heating Load W. R. Friend 


Next year Light’s Diamond Jubilee 
will be celebrated. It took electric 
lighting 75 years to reach its present 
estate. Electric heating will move 
along much faster because these are 
faster times and people expect great 
things from electricity which they did 
not three quarters of a century ago. 


FHA Formula Proves Better for Electric Heating Calculations 


Space Heating Load of Union Electric Rising Rapidly 
Electric House Heating Efficiency Higher in Cold Weather?. . 
To Be Added to the Price 


The reason then for the heavy em- 
phasis this issue puts on electric house 
heating is that the sooner our indus- 
try gets squared away on the next big 
job of electric service the better it 
will be for all concerned. 
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That’s why you find in this issue Financial News Manufacturers & Markets 


articles telling about acceptance of How To ... . Meetings 

electric heating by rural dwellers, Engineering Reference Sheet. Index of Advertisers 
pointing out characteristics of the load 
that may have important effect on 
cost of serving it, comparing methods 
of heat loss calculation, and present- 
ing data from load research. 


RALPH H FLYNN, Publisher FISCHER BLACK, Editor DANIEL T BRAYMER, Manager Editor 


A E KNOWLTON . Senior Associate Editor DAVID REA... canis Assistant Editor 
FRANK R INNES. ... Associate Editor JOHN F WICKLEIN... ...News Editor 
LEONARD M OLMSTED. . Associate Editor JEANNE BERNHARDT ‘Assistant News Editor 
ROBERT C BLATT... ...... Associate Editor Departmental Editor 
KENNETH K KOST.. ; .. Associate Editor ARY MOSSIMAN mene of Market Research 
HERBERT FRANKEL | ..... Associate Editor DALLAS MALLARD... ... Art Director 
EDWARD ALLEN. .Midwestern Editor ANN L ADAMS. ‘ “Production Editor 
HOWARD S$ KNOWLTON... .New England Editor W J WALLACE, JR Assistant Art Director 
RUE M SHOOP ......Middle Eastern Editor GB BRYANT..... Mgr Washington Bureau 
FRANCIS KOVALCIK .Western Editor JESSE MOCK Washington Correspondent 
JOSEPH MICHALAK . _.... Assistant Editor DEXTER M KEEZER..Dir Economics Department 
ROBERT P ULIN, RICHARD W EVERETT—Economics Department 


WORLD NEWS BUREAU: Joseph K Van Denburg, Jr., Editor; London, Paris, Frankfurt, Tokyo, 


Sao Paulo, Mexico City, Manila. DOMESTIC NEWS SERVICE: Atlanta, Chicago, Cleveland, Detroit, 
San Francisco. Correspondents in 43 cities. 


House heating raises important 
problems for the electric utility—im- 
mediate problems of distribution, de- 
sign, rate making and sales policy, 
and, as time goes on and the load 
grows larger the problem of providing 
generating capacity will loom. These 
articles are a contribution towards 
correct statement of the problems of 
house heating, without which they 
can not be solved. 
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oe is to Okolite-Okoprene rubber-insulate 

high voltage cables. 


There is a distinct trend among industrials and public utilities 
toward Okolite rubber-insulated cables for high voltage use. 


ADVANTAGES 


|. Lighter and easier handling. 

Eliminates sheath corrosion and fatigue. 
:. Simplifies splicing and terminating. 
4. Moisture does not affect the insulation. 


a 


Flexibility simplifies installation. 


No oil migration at high temperatures or elevations. 


APPLICATIONS 


1. Transmission and distribution circuits. 
2. Generator and transformer leads. 

3. Vertical risers and shaft cables. 

4. Submarine power cables. 


5. Portable substation cables and test leads. 
6. X-ray cables. 


Send for this 128-page manual on rubber-insulated high voltage 
cable. It provides current carrying capacity tables, dimensional 
data, engineering information and installation procedures, 
complete instructions and detailed drawings for splices and 
terminations.Write for Bulletin EW-1075 on your letterhead 
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10,000 FEET OF CONDUIT 
RODDED IN 8 HOURS! 
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Pick-up and Leader fittings meeting 


Right, Electroline Steel Rod- ae 
ding Equipment feeds easily 
around the bends. 


Bicatat i § ; Below, Leader locked in Pick- 
EASY DOES IT!—It’s all ina day’s work with Sie oe 
Electroline Steel Duct-Rodding Equipment rodding 10,000 


/) Prez 
it! po re 
feet of conduit! Lt ' Ch 
Light in weight, easily handled and stored, low upkeep: a 


these are a few of the advantages utility men know to be 
true. But even bigger, more important advantages are— 


© Savings in the cost of labor—for example, where We've got a 4-page brochure OTHER EPoctrctine PRODUCTS 
it formerly took two gangs from one to two which describes and illustrates 
weeks on a given job, one gang, in one-half hour, more completely how this : . OY — 
has completed the same job—using Electroline equipment can benefit you. = enna] ] 


Duct-Rodding Equipment. We'll gladly send you a copy. 


p : ois ‘i Write us. 
Savings in original cost—you get long life— 
double that of other typés—when you buy 
Electroline Duct-Rodding Equipment. Add to 
that this fact: this equipment costs just about 


half as much for equivalent capacity! There’s 
true economy. 


Savings in Total Investment—fewer sets are re- 
quired because of the speed with which a job is 
completed and the equipment moved to other 
locations. 

Speed up installation, reduce your costs; start 
now to use Electroline Duct-Rodding Equip- 
ment. Available for 3”, 314” or 4” Duct. 


4121 South La Salle St., Chicago 9, Ill. 
In Canada: POWERLITE DEVICES, LTD., TORONTO 
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Whatever your fuel needs, 
we have a coal that is 


bst the licker 


@ In fact, you can write your own ticket—for 
the vast Bituminous fields served by the Balti- 
more & Ohio contain excellent coals in wide 
variety. For centuries to come, these coals will 
be available—a dependable source of low-cost 
heat and energy. 


Modern mechanization at the mines as- 
sures low costs as well as uniform size and 
quality. The location of the fields—close to 
industry’s front door—contributes to low 
transportation expense. Storage is economical 
because costly facilities are not required. And 
with the help of new combustion methods and 
equipment, Bituminous offers its users an in- 
creased burning potential. 


ASK OUR MAN! He can give you worth- 
while advice as to supply sources and burning 
methods for the particular coal you need. The 
efficiency, economy, and cleanliness of B&O 
Bituminous today will be a revelation! 
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FLEXIBILITY 


of electrical components...of structural units 


Another reason why most control center buyers specify WESTINGHOUSE 


No matter what type and size of motor control you 
need, you can house it in a Westinghouse Control 
Center. That’s not so unusual in itself. But, the im- 
portant thing is the ease with which these control 
units are initially installed and then interchanged as 
circuit requirements change. 

The secret is in the standardization of cubicle dimen- 
sions. The height of these units are 14” or multiples 
of 14”. Thus, all units are completely interchangeable. 
One 28” unit can replace two 14” units—three 14” 


units can replace one 42” unit—etc. 

Standardization of vertical structures also aids flexi- 
bility. You can arrange, rearrange, add or subtract 
vertical structures to meet any requirement. Each struc- 
ture dovetails perfectly with its neighbors. 

Need help? Westinghouse offers you the services 
of an application engineer to work with you on your 
control center planning. Call your local Westinghouse 
office today. Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pennsylvania. J-27023-A 


you can BE SURE...iF iTS 


Westinghouse 
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All Breakers 


PRIOR TO 


Installation of 
Allis-Chalmers Breakers 
is FAST... EASY 


Every detail gets thorough going-over in fac- 
tory. For example: every breaker is com- 
pletely assembled and test operated. Parts are 
marked for alignment — numbered — tagged 
—for easy, fast field assembly. 

Breaker quickly installed — no guesswork 
—no delays! 
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~ Completely Assembled 


SHIPMENT 


Reliability is another feature! Allis-Chalmers 
breakers in all sizes, all types of operators are 
full mechanically trip-free. Breaker trips in- 
stantly at full speed even when operator is 
closing. 

To get these important features on your 
breakers — specify Allis-Chalmers. 

For complete breaker story, call your nearby 
A-C district office, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


The Secret of FAST 
Contact Alignment 


Adaptor ring eliminates time loss in alignment. 
Adaptor rings and bushings are factory aligned 
and marked for ease of installation during field 
assembly. Adaptor rings are left in position 
during shipment. Field assembly time is greatly 
reduced. Bushing seat gaskets are properly 
weather sealed by tightly secured bushing 
flange bolts. A-4152 


Pneu-Draulic is an Allis-Chalmers trademark. 
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Maintains Constant Reheat 
down lo CE4s 


100 200 300 400 500 600 


PREDICTED TEMPERATURES 


Superheater Outlet Temperature Curves 
@ Temperature—3 Burners 


T t 
es i eet ie os ae ee -+- Temperature—6 Burners 
[-] Temperature—9 Burners 


THOUSANDS OF LBS. OF STEAM PER HOUR 
300 400 500 


100 200 = Predicted Temperatures 


PREDICTED TEMPERATURES 


Reheater Outlet Temperature Curves 


Leg Over-all performance better than guaranteed with 
eee 


air heater exit temperatures and draft losses lower 
than predicted. 


A survey of your power plant by a consulting engineer will possibly 
show ways of making surprisingly large savings in your power cost 
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Utah Power and Light Company 


and Superheat Temperatures 
than 501 Coad! 


The modern Riley Reheat steam generating unit at the 
Gadsby Station, Utah Power and Light Company, has 
continued to give entirely satisfactory service without a 
single major alteration or adjustment since it went on the 
line in November 1952. 
The unit is designed for a nominal turbine flow of 
575,000 pounds of steam per hour and uniform total 
reheat and superheat temperatures of 1000°F each, with | a CA) oy BL | Cepcrity, 575,000 ton. 
loads down to 400,000 Ibs. hr. To accomplish this, 4 i 1 BE etna es pane 


Hi} | Steam Temperature, 1,000°F. 


° - se ~| Reheat Temperature, 1,000°F. 
primary elements of the reheater are exposed to the ie aa rweonre ssogg = mye 


i mo o Temp. Fumace Exit Gos, 1,900°F 
furnace and absorb heat by radiation. The practicability Femace Width, 29°3" 


of this design has been borne out in performance with T ae Cay FP 
constant temperatures down to less than half load. 3 FL | P| end ates Fer Type Burman 

In addition, over-all performance was better than guar- 
anteed with air heater exit temperatures and draft losses 
lower than predicted. Here is another good example of 
the advantages to be gained from doing business with 
Riley. Time after time Riley units have produced per- 
formance bonuses such as this. You, too, can possibly 
realize large savings in power costs by installing Riley 
steam generating units. 
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These Public Utilities 
Have Ordered 
Riley Reheat Units 


Houston Lighting & Power Co. 
1,250,000 Ibs. hr. 1005°F Reheat 
Texas Electric Service Co. 
1,250,000 Ibs. hr. 1005°F Reheat 
Public Service Co. of Indiana, Inc. 
884,000 Ibs. hr. 1005°F Reheat 
Dept. of Water & Power 

City of Los Angeles 
1,200,000 Ibs. hr. 1000°F Reheat 
Louisiana Power & Light Company 
1,000,000 Ibs. hr. 1005 °F Reheat 





WORCESTER, MASS, 
Boston, New York, Philadelphia, Buffalo, 
Washington, Pittsburgh, Cleveland, Detroit, 
Chicago, Cincinnati, Charlotte, New Orleans, 
Atlanta, St. Louis, Kansas City, St. Paul, 


S T Oo K E R Cc Oo R P Oo R A T i oO N Tulsa, Houston, Denver, Salt Lake City, Los 


Angeles, Portland, Seattle 


Tolle a. ae has. 1p4403 . ats 2 8O). 4S aaa aise ECONOMIZERS 
WATER-COOLED FURNACES + STEEL-CLAD INSULATED SETTINGS + AIR HEATERS 
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You get a full 12 inches 


but only 7 inches 


for the same 


KAISER ALUMINUM ELECTRICAL CONDUCTOR DISTRIBUTORS 


Capital Electric Supply George H. Wahn Company Southern Minnesota Supply Company 
Central Electric Supply Company, Inc. Hampden Electric Supply Co. Stuart C. Irby Company 

Champion, Inc. Hunzicker Brothers Stubbs Electric Company 

City Electric Distributors, Inc. Interstate Electric Co. of Shreveport, Inc. Tafel Electric & Supply Company 
Crescent Electric Supply Company Maydwell & Hartzell, Inc. The Korsmeyer Company 

Dauphin Electrical Supplies Company Mine & Smelter Supply Company Virginian Electric, Inc. 

Dutton-Lainson Company Nelson Electric Supply Company 

Electrical & Mechanical Supply Corp. Price Electric Company Line Material Company 

Eoff Electric Company Russell Beldon Electric Company General Electric Supply Company 
Florida Electric Supply, Inc. S. M. Supply Co., Inc. Westinghouse Electric Supply Co. 


Solid and Stranded Neoprene and Polyethylene Covered Conductor «+ Self-supporting Triplex Cable »« ACSR « All Aluminum Conductor 
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amount of money! 


Tue price of 7 inches of #6 copper weatherproof wire 
is about $.02705. 

But you get 12 inches of #4 Kaiser Aluminum poly- 
ethylene weatherproof wire for that much money—a 
full five inches more! 

This extra five inches means big savings. 

1000 feet of copper costs you $46.27. 1000 feet of 
Kaiser Aluminum costs you only $27.05. That’s a sav- 
ing of $19.22 per 1000 feet!* 

Any type of Kaiser Aluminum weatherproof wire 
will give you substantial savings over copper of equiva- 
lent current-carrying capacity. 

And it’s a fact that Kaiser Aluminum can save you 


additional money in handling, construction and mainte- 
nance. Our Field, Engineering and Laboratory services 
have an unmatched reputation for helping customers do 
a better job at lower cost. 

It’s another reason why Kaiser Aluminum has be- 
come the nation’s largest producer of weatherproof and 
insulated aluminum wire and cable. 

Give us a call, or drop us a line. We'll be glad to give 
you the full story. Or contact one of our many distrib- 
utors, listed on the opposite page. Kaiser Aluminum & 
Chemical Sales, Inc., Oakland 12, California. 


*Based on August, 1953 prices for #6 Copper TBWP and #4 Solid Aluminum, 
Polyethylene or Neoprene covered. 


Kaiser Aluminum 
Setting the pace—in growth, quality and service 
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FWO MATH-MATIC DESIGN ~, 


Greater 4conomy * 30 to 37% more tire wear! 
Greater Fi OploVWnninvsmice o to 82% more tractive ability! 
Greater Safety* 


Now, it’s top truck performance at minimum op- 
erating cost, thanks to exclusive FWD Math-Matic 
Design, the most important advancement in 43 
years of heavy-duty truck leadership. 

Now, it’s an all new line of FWD "Fourmaster”’ 
and ‘Sixmaster’’ series trucks with the widest 
range of G.V.W.’s in the industry... plus 15 
other big features to give you more service for 
your truck dollar. 


FUNCTION-ALL STYLING for easy mounting of 
snow-plows, underbody blades, dump bodies and 
other equipment. Choice of crown or military-type 
fenders. 

RIGI-TAPERED FRAME—25% _ stronger. Heat- 
treated alloy steel. Deep taper design rigidizes front 
end for mounting plows and other equipment, dis- 
tributes load over entire frame. Above-frame area 
unobstructed for easy mounting of bodies and 
equipment. 

REAR AXLE—30% stronger. Full-floating. Diameter 
increased from 1.812 to 2.000. 


POWER PROPORTIONING CENTER DIFFEREN- 
TIAL—Not only power on all wheels, but properly 
proportioned power for maximum performance at 
minimum operating cost. 

EASY-ACCESS HOOD—Removable side panels and 
“butterfly’’ hinged top sections permit instant access 
to engine, despite close-mounted auxiliary equipment. 
Radiator filler cap conveniently located outside hood. 


TRUNION-MOUNTED RADIATOR—Floating con- 
struction, isolated from frame by rubber. Takes the 
tough shocks without cracking core, shell or hood. 


VALVE-IN-HEAD ENGINES in all trucks—light 
weight, high power output. Diesel engines available 
for all models. 


CUSHIONED ENGINE MOUNTINGS— FOURMAS- 
TER and SIXMASTER series engines are three-point 
rubber mounted; quieter, vibration-free. 


12-VOLT ELECTRIC SYSTEM—Quick power-surge 
for cold weather starting; hotter spark, less loss of 
current under heavy lighting loads. 


HEVI-DUTY STEERING GEAR and linkage assures 
poi control under roughest operating conditions. 

essens road shock and vibration, makes steering a 
cinch. Power steering optional on all models. 


COMFORT CAB—Lots of leg room. Picture-window 
visibility. Cab hood is three-point rubber mounted. 
Adjustable seat, of light, strong tubular frame con- 
struction. Tip-out instrument panel for easy access. 
Minimum floor openings for greater protection from 
fumes and cold. LCe approved outside-mounted 
fuel tank. 


STIRRUP-ACTION CLUTCH & BRAKES—Power 
assisted brakes, hydraulically assisted clutch. Sus- 
pended design of both pedals for easier servicing. -. 
provides “‘stirrup’’ action for greater leverage, re- 
gardless of driver’s height. 

POWER OPERATED CENTER DIFFERENTIAL 
LOCK—FWD Center Differential Lock manually 
controlled but power-actuated. Red dashboard light 
warns when lock is on. 

LONGER FRONT SPRINGS insure easier riding, im- 
proved steering geometry. Ox Bow tied in with spring 
mounting brackets for greater frame strength. 
FULL-BRUNT BUMPERS—25% stronger Lighter, 
tougher heat-treated alloy steel. 


“‘onclusions. For detailed data HE FOUR WHEEL DRIVE AUTO CO. 


on 7 years’ research conducted 
by the University of Wisconsin’s 
College of Engineering, write 
now for your free copy of ‘‘The 
Truck That Went to College” 
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Canadian Factory 
KITCHENER, ONTARIO 





ELECTRICAL INSULATION 
IS OUR SPECIALTY 


. What ONE wire and cable producer grows its own 
natural rubber, and makes its own synthetic rubber? 


. UNITED STATES RUBBER COMPANY. 

. What ONE wire and cable producer makes plastics? 
, ae 

. What is the most important part of wire and cable? 
. The insulation. 


. Who is best equipped to make wire and cable 
with superior insulation? 


. U. S. RUBBER—which grows its own natural rubber, 
makes its own synthetic rubber, manufactures 
its own plastics. 


Isn’t it logical that a rubber company should make 
the best wire and cable insulation there is? U. S. 
Rubber has been a pioneer in insulation for over 
70 years—has amassed in that time a stockpile of 
research data and experience that can’t be beat. 
Electrical insulation is a ‘“‘U.S.” specialty! 


SOME MORE OF THE MANY 
DIFFERENT VARIETIES 
OF “U.S.” WIRE AND CABLE 


UTILITIES: Power Cables . Street Lighting - Royal 
Cords - Network Cables . Utility Control - Pole & 
Bracket Cable . Service Entrance - Weatherproof - 
Zip Cord Pole Fixture Cable - Sup. Control 


RAILROADS: Power Cables - Communications - 
Royal Cords - Welding Cable . 
Railway Utility - Sup. Control 


Railway Signal .- 
- Weatherproof 


HEAVY INDUSTRY: Power Cable - Royal Cords. 
Welding Cables - Control Cables - Machine Tool 
Wire - Building Wire - Switchboard Wire . Ther- 
mostat Cable - Bus Drop Cable 


Working with a valuable and rare elec- 
tron-microscope in the laboratories of 
the United States Rubber Company. This 
microscope magnifies 100,000 times. The 
technician is examining compounding in- 
gredients, one of the many steps taken 
to insure the finest insulation possible. 


Electrical insulation makes the difference be- 
tween superior and ordinary wire and cable. Con- 
ductors of all manufacturers are standard, but in- 
sulation must be the best that science can produce. 
That’s why your best bet in wire and cable is 
U.S. Rubber. 


ONE OF MANY SUPERIOR “U.S.” WIRE AND CABLE PRODUCTS 


USKORONA-NEOPRENE POWER CABLES 


Ozone-resistant for high- 
voltage applications in 
wet or dry locations. 


These cables are for use on power distribution, street 
lighting and station control circuits and for general-pur- 
pose wiring on circuits up to 8000 volts between phases 
and at conductor temperatures up to 75 C. They will 
not crack after 3 hours in air containing .015 per cent 
ozone. They are light in weight, easy to install and join, 
and are resistant to oil, heat, sunlight, flame, acids, 
alkalis and corrosive chemicals. Uskorona-Neoprene 
cable also eliminates electrolysis. The following are 
guaranteed test values: 


PHYSICAL AND AGING PROPERTIES (MINIMUM VALUES) 


Uskorona 
After 96 After 7 Day 
Unaged Hrs.O.B. Geer Oven 


Neoprene Jacket 
After 96 
Unaged Hrs. O.B. 
Tensile 
Lbs./Sq. In. 500 450 450 1800 1600 
Elongation 
Per Cent 250 200 200 300 250 


MOISTURE RESISTANCE (MAXIMUM VALUES) 


Dielectric Constant and Power Factor of the insulation 
after immersion in water at 50 C.: Dielectric Constant, 
one day is 4.5; per cent gain, 1 to 14 days is 5.0; per 
cent gain, 7 to 14 days is 2.0; Power Factor, per cent, 
one day is 3.0; Stability Factor 40-80 volts/mil two 


weeks, per cent is .5. 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE & CABLE DEPT. + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Please turn this page to see how this stack 


looked before the installation of an 


American Blower ST Fly Ash Precipitator. 
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AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS - ROSS HEATER 





If your stack belches 
fly ash like this... 


Tae 


why not install an 


American Blower 
Type ST Fly Ash 


Precipitator now 7 


aioe | ciehhcendaleleptelienttcnmselpaniibe heer hodaaieh dep elerealneeeches 2 


pee pere: 


AMERICAN © BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Raviator & Stavdard Savitarg coxroranion 
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AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE 


SE Og NO 


* DETROIT CONTROLS + KEWANEE BOILERS + ROSS HEATER 
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Electrical World “‘lays it on the line’’— 


~ 


“Electric Utility Top Management 


is Neglecting an Important Source 
of Profitable Revenue” 


So say Electrical World editors in their March 23rd issue, which published 


the findings of their survey of utility commercial cooking promotion. Read 
what else they had to say: 


“Is ‘neglecting’ too strong a word? It does not seem so, not when less than 
one third of the utilities to whom the survey form was sent reply that they 
are promoting this load. 


“Is this load a ‘source of profitable revenue’? Taking demand and coinci- 
dence factors into account, the average of over $20 annual revenue per 
kilowatt of connected load...replies must mount up to a very happy 
figure relative to cost of system capacity required.” 


The editors conclude, “If commercial cooking were a difficult load to sell, 
if the cost of its acquisition were high in relation to its revenue potential, 
one could understand why it is not getting the attention it deserves. But it 
is not too hard to sell; and as the survey report shows, its annual revenue 
stacks up excellently against its sales expense.” 

Excerpts (at right) from Electrical World’s survey prove just how fabulous 
a revenue-builder commercial cooking is—how comparatively 
little sales expense is needed to build it. 


Why let this opportunity pass you by? Mail the coupon now for 
Hotpoint’s proved promotion programs which have brought suc- 
cess to scores of utilities in building commercial cooking revenue. 


ALL-ELECTRIC 


tall 


HOTPOINT CO., A Division of General Electric Company 


COMPANY 
ADDRESS. 
CITY. 
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Hotpoint Co., Commercial Equipment Dept. 
265 South Seeley Ave., Chicago 1 2, lilinois 


(CD Please send me a reprint of Electrical World's article on com- 
mercial cooking. 


(CD Please send me details of Hotpoint’s commercial cooking 
promotion program. 


Oo 


“PROMOTION OF COMMERCIAL COOKING 
BUILDS DESIRABLE LOAD FAST,” 
says Electrical World 


Promotion pays off! Estimated con- 
nected load data received from reporting 
utilities shows a 12 to 15% annual 
increase. These utilities now average 
$1 million in added revenue a year! 


OTHER ELECTRICAL WORLD FINDINGS— 

@ EAR per dollar of sales expense aver- 
aged $14.44. EAR per kw of new 
commercial load averaged $25.72. 
“The load is good—it’s even and to 
a large degree off-peak. And cus- 
tomer satisfaction is high.” 
“Commercial cooking revenue rises 
faster (10 to 14% annually) than 
total industrial and commercial reve- 
nue (7.5% in 1952).” 
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Mite: has the capacity to manufacture power transformers of 
any Kva and voltage rating. When utilities and industrials use Moloney 
equipment, they obtain the benefits of all the experience and knowhow 
of over 57 years of engineering, designing and fabricating transformers. 
This experience produces a better transformer, which, when installed, 
will give better performance, have greater reliability and require less 
maintenance. For further information contact your nearest Moloney 
representative. 


BETTER Lula 


Y 
MOLONEY ELECTRIC COMPANY 49 Vas RELIABILIT 
i rers of Power Transformers « Distribution amas LESS MAINTENANCE 


i ; yy 
Natio Control Lransjormers 


y i : 
nik Substations 


SALES OFFICES IN ALL PRINCIPAL CITIES © FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA 
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NEM cores F Measurement 


for DISTRIBUTION ENGINEERS 


Distribution engineers are daily faced with 
the complex problem of how to utilize 
fully the capacity of their present equip- 
ment to meet today’s ever increasing loads. 


bution System Problems Through Measure- 
ment”’ tells how a number of utilities have 
solved this problem with permanent in- 
stallations of Sangamo Thermal Meters 


for continuous measurement. It tells what 
types of instruments to use to measure 
ampere loading in the substation and on 
the distribution system... how KW and 
KVAR measurements help attain efficient 
system operation . . . how voltage data may 
be obtained economically to maintain 
adequate service. 


The solution of this problem requires 
specific knowledge of the factors involved. 
Periodic surveys are costly and do not 
provide the complete, continuous infor- 
mation which can be obtained only by 
measurement. 

Sangamo’s new booklet “Solving Distri- 


ele il a ig 
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coupon for your copy 
of “Solving 

ete itm Saat 
Problems Through 
Measurement.” 


No obligation. 


stn 


SANGAMO ELECTRIC COMPANY, SPRINGFIELD, ILLINOIS 
—— Only Measured Facts are Known Facts 


Send my copy of ‘Solving Distribution System Problems Through Measurement” 


SANGAMO 


ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 


YOUR NAME 
i 
COMPANY. 
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Glass body for quick, easy 
inspection of high-speed 
multiple arcing unit. Vent 
openings prevent gap de- 
terioration, expel ionized 
gases. 
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LIGHTNING ARRESTER YEARS 


ONLY TWO FAILURES MAR PERFECT RECORD 
OF TIME-PROVED DEPENDABILITY 


Throughout 500,000 lightning arrester years, only two Crystal Valve 
Ventilated Gap Lightning Arresters have ever failed. Thousands upon 
thousands have given year after year of trouble-free protection, 
under every operating condition, all over the world. 

First introduced in 1936, this time-tested arrester has never re. 
quired any major change in design. Today, as then, gap ventilation 
assures freedom from gap corrosion . . . interior is always clean and 


dry. Vents expel conductive ionized gases, bring in fresh air for high 


resistance to circuit current. 
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The same “Ulitra-speed” gap is still service-engineered to be the 
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fastest gap in the industry. The same oxidized silicon carbide grain 


provides a multi-path valve element for quick uniform distribution 
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of surge discharge and fast suppression of follow current. 

Crystal Valves combine every modern scientific advancement with 
the time-proved reliability of the vented gap. For dependable protec- 
tion, under every weather and lightning condition, install Crystal 


Valve Ventilated Gap Arresters on every transformer. 


Write today for illustrated folder with full details 


ELECTRIC SERVICE MANUFACTURING CO. 
PHILADELPHIA 32, PA. 


Represented in Canada by Lyman Tube and Bearings, Ltd., 
Montreal and Toronto 


CRYSTAL VALVE 


Ventilated Gap 
LIGHTNING ARRESTERS 
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T. J. COPE, inc. 


711 SOUTH 50TH STREET, PHILADELPHIA 43, PA. 


Standard systems of trough and fittings for supporting power and control cable. 
— For over 65 years, Manufacturers of Tools and Equipment for 
Installation of Underground and Overhead Electric Cables 


Cope Cable Trough installed ot Jersey Central Power and Light Company, E. H. Werner Station, South 
Amboy, New Jersey, Burns and Roe, Engineers and Constructors; Hatzel and Buehler, Electrical Contractors 


The Cope Standardized System of Cable Trough 
offers a simple, sturdy, time and labor saving 
construction for the support of electrical power 
and control cable. It is widely accepted by lead- 
ing engineers and contractors as is indicated by 


an impressive list of outstanding installations. 


Practically any layout problem can be met. Sturdy 
raceways of varying widths, at different levels 
and in any direction are easily installed. They 
can pass around, over or under obstructions and 
change from one size trough to another. For very 
unusual conditions, special fittings can be de- 


signed and fabricated. 


Standard straight trough is in 8’ lengths and in 
6”, 12”, 18”, and 24” widths. All are 3” high 
including steel binding strip. Covers are also 
available. Assembly requires only the use of nuts 
and bolts which are supplied. All parts are hot 


dip galvanized. Write for Bulletin 65A for full 


details. 
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COPE STANDARD FITTINGS 


. . in the Horizontal Plane 


REDUCER 


All fittings hove radius corners to protect the cable from damage during instolla- 
tion ond insure a neat finished job. 


..in the Vertical Plane 


INSIDE AND OUTSIDE RISER ELBOWS 


DROP OUT 


Changes of direction or elevation are easily mode with these and other standard 
fittings shown in Bulletin 65A. Write for it. 


... Barrier Strips and Miscellaneous Fittings 


BARRIER STRIP VERTICAL TEE CABLE SUPPORTING 


RISER ELBOW 
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New Outdoor Current Transformer 


IS LIGHTER, TAKES LESS SPACE 


COMPARE THESE FIGURES 


DESIGN FLOOR SPACE HEIGHT GAL. OIL WEIGHT (Ibs.) 


New Type SCW 14” x 19” 

Previous Type ee a 27 
New Type SCW 14” x 19” 

Previous type: a 
New Type SCW 16” x 23” 


Previous Type —_—y 23" x WS ees 
New TypeSCW 16 x 23" 
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| Previous Type _- 2842" x 2812" 
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Here is a completely new line of current 
transformers for outdoor use on power cir- 
cuits 69 kv and below. They bring you many 
new design features that result in excellent 
performance, high thermal and mechanical 
strength, plus mechanical advantages that 
simplify installation. 


Most important, their ruggedness has been 
proved by exhaustive tests. Temperature 
rise at normal current is low, allowing ample 
overcurrent in emergencies. The transform- 
ers are rated 65 times normal primary cur- 
rent under short circuit conditions. Corona- 
free design extends insulation life. 


For the complete story get your copy of 
the paper “Progress in Instrument Trans- 
former Design” by writing Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-4110 


ALLIS-CHALMERS <” 
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A LUMBER COMPANY called in Ebasco spe- 
cialists to make an engineering study. Provid- 
ing an unbiased outside viewpoint, the study 
was used to improve lumbering operations. 
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A BAKING CONCERN required assistance in 
making a financial study. Rather than add 
{iaancial specialists to its permanent payroll, 
they called in Ebasco to do the job. 
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ONE OF THE LARGEST APPLIANCE MANUFACTURERS selected Ebasco to design and build 
this giant plant at Columbus, Ohio. When completed, it will be nearly half a mile long and 


capable of turning out 4,500 refrigerators a day. 
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A LARGE COAL COMPANY, requiring a market study, engaged Ebasco for the job. The study 
analyzed changes in the anthracite market, the company’s dealer and sales organization, 
sales outlets, possible new uses and markets for anthracite. Ebasco has made sales and mar- 
keting studies of both wholesale and consumer markets in many other fields of business. 


HOW BUSINESS AND INDUSTRY GET EXTRA MANPOWER 


Companies Call on Outside Specialists to Solve Special Problems 


A ROPE COMPANY engaged Ebasco to make a 
business study of its operations. This Ebasco 
report provided management of the compan 

with a workable ‘‘blueprint for future action.” 


28 


As industry grows, so do the problems 
industry faces. These problems are 
just as common—and just as complex 
—to small firms as they are to large 
corporations. That’s why companies 
of different sizes, in different fields, 
call on Ebasco to supplement the per- 
sonnel of their own organizations. 


Ebasco specialists—men whose tech- 
nical talents are at a premium in to- 
day’s tight manpower market—provide 
these companies with required ser- 
vices without adding to permanent 


NEW YORK ° CHICAGO ° 


Appraisal - Budget - Business Studies - Consulting Engineering 


Pricing - Research - Sales & Public Relations - Space Planning 


Washington Office 


Design & Construction 
Industrial Relations - Inspection & Expediting - Insurance, Pensions and Safety - Purchasing - Rates & 
Systems & Methods - Tax - Traffic 


eo 
WASHINGTON, D. C. , 
et 


payrolls, over-burdening busy staffs 
or wasting the valuable time of top 
executives. 


Perhaps Ebasco can provide extra 
manpower to help solve your special 
business problems. For your copy of 
our booklet, ‘‘The Inside Story of 
Outside Help,” write: Ebasco Ser- 
vices Incorporated, Dept. M, Two 
Rector Street, New York 6, N. Y. 
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MULTI-ANGLE SWITCH CRANKS 


Save Engineering and Installation Time! 


CHECK THE FACTS 


1. UNIVERSALLY ADJUSTABLE—Movable 
crank permits angular adjustment, in 10 

COMPLETE FOURTE degree steps (X), to within 5 degrees of 

BEARING SWITCH : s / 

OPERATING MECHANISM desired operating location of crank. 

( . NO WAITING FOR FINAL STRUCTURAL 
DETAILS to order switches. Adjustable 
features of crank permit switches to be 
installed at any time on any type structure. 

- RANGE OF POSITION. Unlimited to 
within 15 degrees of interphase crank, 
(as shown above). Fourth bearing can be 
placed in any desired position on the 
structure. 

More details in Bulletin 1405B. Learn how 
to save valuable time. 


RalE SWITCHING EQUIPMENT 


DIVISION OF I-T-E CIRCUIT BREAKER CO., 


GREENSBURG, PENNA. 
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@ Naturally, we are excited. We believe our new 
petticoat design to be the answer to the insulator 
breakage problem, during construction, which 
has plagued the Industry for years. This design 
accomplishes positive elimination of insulator 
breakage during construction due to rough 
handling in coupling and uncoupling insulator 
units and in installing hardware fittings to the 
insulator strings. 


Of course, the greatest benefit of this new 
design will be realized with the close-coupled 


LISBON, 
NEW YORK 


. 
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A new corrugation design positively prevents 
chipping or breaking of inner petticoats. 
This protection is assured by eliminating the 
destructive bumping of caps or clamp fittings 
against the petticoats, yet gives complete 
interchangeability with all current designs 
as required by NEMA Standards. Only this 
new Thomas design (Patent applied for) can 
guarantee the virtual impossibility of dam- 
aging inner petticoats by rough handling 
during assembly or disassembly in the field. 


units, but for all insulator spacings, our new 
design assures more ruggedness with resulting 
longer life . . . and at no additional cost to you! 

The foregoing are bold statements. However, 
our most severe tests prove them and they are 
too important for you not to verify. 


We suggest that you order TODAY, a 
standard crate of 6—No. 21239 THOMAS 
1953-DESIGN SUSPENSION INSUALTORS. 
Test them thoroughly . . . and compare with 
other close-coupled designs. 


OHIO 


CHICAGO 


Sales Representatives: C. G. Anderson, Chicago @ E. B. Anderson Co., Detroit @ Conrad R. Bangh, Omaha @ Ken H. Best, Seattle @ Nellis B, 
Bronner, Jr., Syracuse @ R. E. Cunningham & Son, Los Angeles @ W. H. Eddy Electric Products, Inc., Phoenix @ Engineer Sales Co., St. Petersburg 
Electrical Distributors Co., Philadelphia @ Hamilton Associates, Denver @ Geo. E. Honn Co., San Francisco @ Hugo Sales Co., Minneapolis @ J. P. Lane 
Co., St. Lovis @ John G. Pettijohn Co., Knoxville @ H. E. Ransford Co., Pittsburgh @ J. F. Schaefer & Co., Kansas City @ R. J. Sullivan Co., Boston 
Tafel Electric & Supply Co., Louisville @ Walter E. Thompson Co., Birmingham @ Triangle Electric Supply Co., E] Paso @ United Electric Supply Co., Salt Lake 
City @ Williamson Sales Co., Shreveport, Amarillo, Corpus Christi, Dallas, Houston, New Orleans, Pine Bluff @ Representatives in other principal cities 
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The Old Design 
IMPACT 


ELIMINATES 


and you eliminate breakage 


For many years, The R. Thomas and Sons 
Company has been well aware of the 
insulator breakage problem during con- 
struction. But none of us imagined the so- 
lution to be so simple and yet so effective. 


Examine carefully the two drawings 
above. Note that with the OLD design 
(illustrated at the left) when the lower 
insulator is uncoupled, it can easily be 
SLAMMED directly in a straight line 
against the innermost petticoat. Obvi- 
ously, this action results in a chipping 
or breaking IMPACT. 


Now note how the THOMAS DIVERT- 
ER skirt (illustrated at the right above) 


eliminates impact. This DIVERTER skirt 
(Patent applied for) is simply a heavy 
corrugation designed with a contour that 
diverts the lower insulator or fittings 
away from any petticoats. 


No matter how roughly the insulators 
are handled, when the cap is pulled off 
the ball pin, it will first strike the 
DIVERTER which it cannot break. This 
glancing blow will deflect any destruc- 
tive IMPACT from the lighter petticoats. 
Simple... but EFFECTIVE. 


All standard Thomas 10-inch suspen- 
sion insulators now have this feature... 
at no extra cost. 


THOMAS INSULATORS—THE BEST BY LINE TEST 


The R. Thomas and Sons Company is a manufacturer and designer of all types of porces 


lain insulators . 


. . pin-type, switch, suspension, spools, guy-strain, bushings and special 


high-voltage porcelain. In addition, Thomas supplies associated line hardware, clamps, 


fittings, and so on. 
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WAYS to Guard 


gainst Power Interruption 


Here are a few of the many different circuit 
arrangements Allis-Chalmers can provide. 
All are designed to assure continuity of serv- 
ice. Each one is specially suited for specific 
situations. 


With Allis-Chalmers switchgear, all these 
circuit schemes have one advantage in com- 
mon. Each arrangement shown can be built 
into standard units of Allis-Chalmers metal- 
clad switchgear without adding extra cubicles. 
This economy and simplicity, plus the obvious 
space savings, make Allis-Chalmers equipment 
especially attractive. 


Which Arrangement is Best? A study of 
your problem is needed to answer this ques- 
tion. Any one of these arrangements may be 
best for your plant. Or maybe an entirely dif- 
ferent scheme is needed. In any case, Allis- 
Chalmers engineers can help you work out the 
best scheme for you . . . one that provides 
feconomy, simplicity, / space saving, and 
/ uninterrupted service. 

For complete information, call your nearby 
A-C district office, or write Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-4135 


ALLIS-CHALMERS 
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_Wagner Transformers 


— cae ati 


6000 KVA WAGNER POWER TRANSFORMER, ovt- at 26.4 kv and is stepped down to 13.2 kv for 
side the Studebaker Plant, where power is received distribution to the seven unit substations in the plant. 


Wagner transformers were chosen for this installation, as they are for many 
industrial and power company installations, because of their ability to give 
adequate and reliable service over unusually long periods of time. 

Why not discuss your next transformer installation with the Wagner engineer 
nearest you? There are Wagner branches in 32 principal cities. Bulletin TU-181 
gives full information on Wagner Power Transformers, and Bulletins TU-13 and 
TU-56 tell about Wagner Unit Substation Transformers. Write for your copies. 
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used by Studebaker in new power 
distribution system planned 
for present and future needs 


New Jersey plant can convert from military to auto 
assembly production without extensive system changes! 


The modern power distribution system at the Studebaker Corporation plant at New Brunswick, 
New Jersey, has been planned with an eye to the future. While the plant is now manufacturing mili- 
tary jet engine parts, it will eventually become eastern auto assembly headquarters for Studebaker. 


For this reason, the power load is divided between seven load center substations, all equipped 
with Wagner Unit Substation Transformers, spaced 160 feet apart down the center of the building. 
In addition to insuring an adequate power supply for present purposes, this plan provides a depend- 


able supply of power from short secondary feeders at any time in the future. No extensive system 
changes will be required at the time of plant conversion. 


500 KVA WAGNER TRANSFORMER with switchgear, 
one of two such units that supply 208Y/120 three 
phase power for lighting and other small power loads. 


1000 KVA WAGNER UNIT SUBSTATION TRANSFORMER, 
at one of the five load centers that deliver 480 volt, 
three phase power to large machines and equipment. 


WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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Qulvania Announces! A New 
Industrial-Commercial 
Fluorescent Fixture Line! 
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New Sylvania I-C Fixture om /// ( Vh, 
with 45° x 45° louvered . bs ; stds 

shielding : 


Showing I-C 
Fixture with md 
type reflector 
providing 45° 
crosswise 


shielding New from every angle! 


@ Now Sylvania comes forward with the new I-C series . 
the most sales-winning lighting fixture line ever offered. 


It’s another high quality Sylvania line, including today’s most 


. 7 ith wanted features. Amazingly versatile, too, with 4, 5, and 
Quality built and packed wit 8 foot units specifically designed to meet the lighting needs of 
these advanced features: offices, stores, schools and factories. Ideal for critical 
45° x 45° Louvered Shielding—Direct Glore seeing tasks such as those encountered at printing plant 
le kopt to @ minimom when 45° x 45° composing stones or in the machining of specular metals. 


louver shielding is used. And, it’s a right-priced line offering new business 
60% -40% Distribution — Distribution from opportunities to your architect, builder, and electrical- 
1-C fixtures is 60% downward and 40% contractor friends... for both industrial and 


upward, providing a strong direct com- commercial applications. 
ponent for high levels of illumination. 


' Remember, this Sylvania I-C line is designed, built and 

Versatile and rugged, too! — Channels are tested and fully guaranteed for one year by Sylvania. For 
die-formed of 20-gauge steel. Made with 7 ; ; a : ; : 
extra tnechouts te provide Reulbillty of detailed information see your Sylvania representative or write 
installation. Designed for individual or directly to: Sylvania Electric Products Inc., Dept. 3X-2711, 


continuous-row installations, pendant or 1740 Broadway, New York 19, N. Y. 
surface mounting. Metal parts Bonderite 


treated to resist deterioration. Channels, 


louvers and steel panels finished in Syl- 
vania’s high-temperature baked Mira- | 
coat, providing 86% reflectivity. 
T-17 Low Brightness Unit — The 1-C line has 
been designed to accommodate the 40- 
watt 60-inch T-17 low-brightness lamp, sx 


meeting the need for a unit with minimum 
shielding. Combines low brightness, com- 
fortable illumination with high efficiency 


and easy maintenance. LIGHTING * RADIO: ELECTRONICS ” TELEVISION 


In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Building, St. Catherine Street, Montreal, P. Q. 


November 2, 1953 @ ELECTRICAL WORLD 








EXTRA AUXILIARY CONTACTS 


for ALL Allen-Bradley Starters ... Sizes O to 7 


NOW ... it’s easy to add auxiliary contacts to A-B solenoid 
starters to operate extra relays, pilot lights, or other acces- 
sories. Just follow the steps shown below. 


2 & 


sizes of starters... with either single pole normally open, 
- normally closed, or normally open-normally closed contacts. 
They can be added to any A-B starter in stock or in service. 


Auxiliary Contacts—Sizes0 &1 


Size 0 
Auxiliary 
Contact 


+ & 


Bulletin 709 Size 0 starter with 
auxiliary lock-in contact 





Size 1 
Auxiliary 
Contact 


- & 


Bulletin 709 Size 1 starter with 
auxiliary lock-in contact 





Size 2-3 
Auxiliary 
Contact 





Bulletin 709 Size 2 starter with 
auxiliary lock-in contact 


Size 2-3 
Auxiliary 
Contact 





Bulletin 709 Size 3 starter with 
auxiliary lock-in contact 





ADD ONE OR TWO AUXILIARY CONTACTS TO ANY A-B 


Bulletin 895 auxiliary contacts come in forms to fit all 
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Bulletin 709 Size 0 starter with 
one extra auxiliary contact 


one extra auxiliary contact 
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Bulletin 709 Size 2 starter with 
one extra auxiliary contact 


Bulletin 709 Size 3 starter with 
one extra auxiliary contact 
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Bulletin 709 Size 1 starter with 


Bulletin 709 Size 0 starter with 
two extra auxiliary contacts 


Second Size | 
Auxiliary ~ 
Contact bis 


Bulletin 709 Size 1 starter with 
two extra auxiliary contacts 
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Bulletin 709 Size 2 starter with 
two extra auxiliary contacts 


Second Size 2-3 = 
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Bulletin 709 Size 3 starter with 
two extra auxiliary contacts 
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Auxiliary Contacts—Sizes 2 & 3 


SOLENOID STARTER 


SIZE O STARTER 


One or two extra auxil- 
iary contacts can be 
mounted on Size O arc 
hood. Terminals are eas- 
ily accessible from front. 
Rugged—simple—trou- 
ble free. 


SIZE 1 STARTER 


One or two extra auxil- 
iary contacts can be 
mounted on Size 1 arc 
hood. Terminals are ac- 
cessible from front. Exist- 
ing wiring not disturbed 
in any way. 


SIZE 2 STARTER 


Mounting plate will hold 
one or two extra Size 
2-3 auxiliary contacts. 
It is attached to starter 
using existing arc hood 
threaded studs and lock 
nuts. Solenoid plunger 
of starter actuates the 
auxiliary contacts. 


SIZE 3 STARTER 


The Size 2-3 mounting 
plate will also fit the 
Size 3 arc hood and sup- 
port one or two auxiliary 
contacts. Easy to install 
and simple to operate. 
Trouble free perform- 
ance is guaranteed. No 
contact maintenance. 


Contact arrangements are readily 
changed from normally open to norm- 
ally closed, or vice versa. This flexibility 
opens new possibilities for applying 
Allen-Bradley contactors and starters to 
automatically controlled equipment. 
Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 


MOTOR 


CONTROL 
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M\aKE YOUR OWN TERMINAL STRIPS 
with Ahrese 
EASILY MADE UP IN ANY LENGTH TO MEET 
YOUR TERMINAL STRIP SPECIFICATIONS B. U L L. ET i Ni 4 9 2 
Bulletin 892 terminal blocks interlock in perfect TE Om i i A L 
alignment to provide the exact number of ter- 
inals f | board. Th Oo C ~ 
i cok peepneenieieciaanestns BLOCK 
required terminal strip can be assembled quickly 
and mounted on the panel with hold-down bolts. 


Plastic barriers separate the clamp-type terminals 
which have lock washers. 


One end block and any number of terminal 
blocks may be hooked together. In general, 
every 13th block is used to secure a long ter- 
minal strip to the panel. 


AVAILABLE IN TWO CURRENT RATINGS 
15 AMPERES—25 AMPERES 
Dimensions of Bulletin 892 Terminal Blocks 


Ampere width Height Over-all Length 
Rating of 10 Blocks 


15 WY” 1” , 
25 1%” 1%” 8,” 


INTERLOCKING TERMINAL BLOCKS 


——s 
Pre Pr rr yi 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 
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Unexcelled Experience 
and Research Pay Off 


Again With 
94% Efficiency of 
Center Hill Turbines 


Baldwin’s continuing research, combined with experience 
in designing and building all types of turbines from as 
early as 1825, is paying a big dividend to the Corps of 
Engineers at its Center Hill and Wolf Creek Dams. 

Initial tests of one of three 62,500 hp vertical Francis- 
type turbines at Center Hill showed a maximum attained 
efficiency (at 105.9 rpm and 160 foot head) of 94%... 
one of the best efficiency records ever obtained for Francis- 
type units. Since the six Baldwin-built turbines for Wolf 
Creek are identical, the Corps of Engineers has the benefit 


In Baldwin's fully 
equipped hydraulic 
laboratories, this cavi- 
tation equipment en- 
ables Baldwin engi- 
neers to study this 
destructive phenome- 
non under a variety 
of conditions. 


Here is the one-piece, 
127,200 Ib., 186 in 
runner for the Baldwin 
62,500 hp Francis-type 
turbine at Center Hill and 
Wolf Creek Dams. 


of similar high efficiency for its two Cumberland River 
Valley hydro-electric plants which will generate about 1218 
million kwhr each year. 

Whatever your hydro-electric project, Baldwin engineers 
will be glad to put their vast experience and resources at 
your service to help you get top performance. Experienced 
with all four basic type of turbines . . . Francis, Kaplan, 
Pelton Impulse and Propeller . . . they can give you an 
unbiased opinion of the type best suited to your flow 
and head conditions. 


For details about Baldwin research and some interesting turbine installations, please write for 
Bulletin 1000 to Department 5107, Baldwin-Lima-Hamilton Corporation, Philadelphia 42, Pa. 


e 
i 


Buk - -HAMILTON 
wg) BALDWIN - LIMA 


Philadelphia 42, Pa, e¢ Offices in Principal Cities 
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Caution: dangerous curves 


Keeping your fire protection properly balanced with 
changes in processes as well as ups and downs in pro- 
duction is vital to efficient, profitable operation. 


You'll find your best answer to this serious fire problem 
which is currently confronting industry by installing an 
expansible, fully approved C-O-TWO Low Pressure Carbon 
Dioxide Type Fire Extinguishing System. Simple piping, 
running from one centrally located storage tank, instantly 
transports clean, non-damaging, non-conducting carbon 
dioxide anywhere in the plant area. Fire at any protected 
location is extinguished in seconds with an absolute mini- 
mum of expense and interruption. 

Changes in your fire protection requirements are easily 
and economically provided for with a C-O-TWO Low Pres- 





SAANUFACTURERS OF APPROVED FIRE PROTECTION EQUIPMENT 


Squeez-Grip Carbon Dioxide Type Fire Extinguishers 
Dry Chemical Type Fire Extinguishers 
Built-in High Pressure and Low Pressure Carbon Dioxide 
Type Fire Extinguishing Systems 
Built-In Smoke and Heat Fire Detecting Systems 


40 


sure Carbon Dioxide Type Fire Extinguishing System by 
initially installing an oversized storage tank and adding 
where necessary the supplementary discharge facilities at a 
later date. 

Flexibility is the keynote ... the low pressure carbon 
dioxide storage tanks range in capacity from one to fifty 
tons ... discharge facilities can be either manual mechan- 
ical, manual electric, automatic mechanical, automatic elec- 
tric or a combination of these ... especially installed to fit 
your particular needs. 


WHEN BUSINESS STOPS ... INCOME STOPS! 


Don’t take chances with your investment. Secure the benefits 
of highly efficient fire protection engineering today...our 
extensive experience over the years is at your disposal 
without obligation. Get the facts now! 


C-O-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 +¢ NEW JERSEY 


C-O-TWO FIRE EQUIPMENT OF CANADA, LTD. © TORONTO 8 © ONTARIO 


Sales and Service in the Principal Cities of United States and Canada 


AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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Atlantic City Electric Company 


selects 


PERMUTIT WATER CONDITIONING 


wit} centralized, automatic control 


T. FILL changing demand for 100% makeup 
with highest purity feedwater requires the best of 
equipment and a degree of efficiency obtainable 
only with modern automatic control. 

At the Greenwich Station, instrumentation = 
centralized in Permutit cubicles — provides this 
control. The water-treatment plant supplies 
makeup that meets requirements for two 650 psig 
boilers operating under wide ranges in load .. . for 
steam output and turbo-generator exhaust must 
also fill the changing process-steam needs of a very 
large, nearby chemical plant. 


TREATMENT METHODS SPECIFIED 


‘Consulting engineers investigated several plans 
to determine the most efficient and economical 
means of making Delaware River water satisfactory 
for two 230,000 Ib per hr boilers. Final decision 
was to treat the water with Permutit equipment: 


PERMUTIT 


and Roe, Inc., New York City. 


coagulation, silica reduction, filtration, hydrogen- 
sodium-zeolite softening, degasification ... with pro- 
vision for demineralization if required. 


REQUIREMENTS FOR COMPLETE CONTROL 


Mounted on the Permutit central control board 
are flow controllers and loss of head gauges for each 
filter; flow recorders, level indicators, alarms, timing 
devices, etc. A pH indicator assures proper blend- 
ing of the sodium and hydrogen-zeolite softened 
waters. After setting flow rates, timing elements, 
etc., this entire Permutit water-treatment system 
operates automatically! 


Find out how Permutit can solve your water prob- 
lems. Write to THE PERMUTIT CoMPANY, Dpt. EW11, 
330 West 42nd Street, New York 36, N. Y. or 
Permutit Company of Canada, Ltd., 6975 Jeanne 
Mance Street, Montreal. 


ION EXCHANGE AND WATER CONDITIONING 
HEADQUARTERS FOR OVER 40 YEARS 





Greenwich Station. Normal steam 
capacity: 460,000 Ib per hr. En- 
gineered and constructed by Burns 


For all system requirements 


m= \\C/@KGeneral Cable 


RUBBER’ PLASTIC 
POWER’ CONTROL 


For duct and conduit installation, for direct Rubber or GENCORONE (corona resistant) 
earth burial and sub-marine use as well oil base compound or plastic insulated, with 
as for aerial application including self- braided, leaded, interlocked or sub-marine 


supporting types. armored finish. 


WY s a principal supplier of power cables to the utility ‘ 


industry, General Cable maintains a modern development laboratory 
















and streamlined, country-wide facilities for manufacture 
and distribution of types for every electrical service. 
Backed by 70 years of close liaison with 
every phase of utility operation, this 
experience enables General Cable to 
plan with you in the solution of any 
cable problem—generation, control, 
transmission and distribution. 
A call or letter to the nearest General Cable sales : 
office or to headquarters will bring you quick response. 
Other principal products made for Utilities include: 


Supersheath “Triplets” 
@ Type USE—THERMAX W insulation with NEOPRENE jacket for direct Service Entrance — SUPERSHEATH type USE, SE style U, SE style A. 
earth burial service entrance. 
@ Type RHWN —THERMAX W insulation with NEOPRENE jacket for 
aerial, duct, conduit and direct earth burial applications. 
@ Type GN — GENCORONE (corona resistant) insulation with NEO- 
PRENE jacket for medium and high voltage applications — all types. 


Series and Multiple Street Lighting Cables — buried, duct, or aerial 
(mast arm or arc drop) rubber, GENCORONE, polyethylene or plastic 
insulated with braided, leaded or plastic jacket. 


Paper Power Cables — Solid, low pressure gas, and oil-filled, with 
leaded, neoprene over lead and armored finish. Pipe types (high and 
Bare Wires — Regular and TENSILOK copper, all aluminum and low pressure) oil and gas filled. 

A.C.S.R. conductors. 


Asbestos-VC, and all asbestos station and control cables. 
Weatherproof Wires — OK, PEERLESS textile covered TIP-TOP neo- : 


prene covered, polyethylene covered; with regular or TENSILOK cop- ogy ey ae — a, - station cable, 
per, copperweld, aluminum, or A.C.S.R. conductors. Oey Seren reese — a = ew _— 
Service Drop Cables — Copper or aluminum conductor — ENTERITE, GUARDIAN Rubber and Plastic Building Wires. 
type SD, PEERLESS and aerial messenger types. Tree Wire ...and other types. 
. . ” e . 7 . . . . . . . . . . . . . . . . +. . . e . . . . . . . . . . . . . 7 . 
c o ae Pe o we a Tt a & ry 


Executive Offices: 420 Lexington Avenue, New York 17, N.Y. © Sales Offices in Principal Cities of the United States 
42 


November 2, 1953 @ ELECTRICAL WORLD 





Reduces structure costs... 


mounts on single pole eliminating need 
for multi-pole structures. 


Saves valuable, hard-to-get line crew 


time ... mounting of switch is simple, 
requires less hardware. 


Requires minimum right-of-way ... 
no expensive additional right-of-way. 


Safe and easy maintenance... 

linemen like 180° free climbing space... 

particularly advantageous for hotline jobs. 
*Gang Operated Air Break Switch 


COMPARE THE COSTS OF THESE INSTALLATIONS 


a ys 


Bulletin 601-A contains complete information on 
the Matthews GOABS. Send for your copy today. 
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Series 44-90 can be installed 
on chassis having C.A. dimen- 
sion of approximately 48” 


SERIES 44 and 44-L 


SERVICE AND MAINTENANCE BODIES 


These five bodies have an impressive record for saving time and money on 
service jobs. Compartments are equipped to keep tools and supplies safe 
and orderly — easy to inventory before leaving for the job — easy to find 
upon arrival. The bodies are adaptable to a wide variety of service 
operations, and each model can be transferred to a new chassis when 
the original truck wears out. If you’re looking for new ways to get more 
productive man hours, you'll want full information on Series 44 and 44-L 
bodies. Why not send for complete details . . . now? 


McCABE-POWERS AUTO BODY CO., 5900 N. Broadway, St. Lovis 15, Mo. 
Please send me complete information on the following: 


| Series 44-75 | Series 44-L-90 | Revolving Aerial Ladders 
_| Series 44-90 Series 44-L-104 Hydraulic Towers 
|] Series 44-104 Line Construction Bodies ] 


_ 


Name Title 
Company 


Address 


November 2, 


Mp this coupon and attach to your letterhead / 


ee ee 





Series 44-75 for chassis hav- ' 
ing approximately 40” C.A. 
dimension. 





Series 44-104 for single or 
dual rear wheel chassis hav- 
ing 60” C.A. dimension. 





Series 44-L-90 for chassis 
having approximately 48” 
C.A. dimension. 





Series 44-L-104 for 60” C.A. 
chassis having single or dual 
rear wheels. 


. 
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DIVISION 


PUBLIC UTILITY BODIES & EQUIPMENT 


McCABE - POWERS 
AUTO BODY CO. 


MAIN OFFICE AND PLANT 
5900 N. Broadway e St. Louis 15, Mo. 


WESTERN OFFICE 
Latham Sq. Bidg. ¢ Oakland 12, Calif. 
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RCA MICROWAVE 


radio-relay communication 
and remote control 


o n a? ‘or . 4 J 
RCA Microwave radio relay installation 
at High Ridge, Mo. Towers are rugged, 
designed to withstand 100-mph winds 
under severe icing conditions. 


Osage Hydroelectric Power Plant in- 
stallation of Union Electric Company of 
Missouri, at Bagnell Dam, Mo.—serviced 
by RCA Microwave. 


How UNION ELECTRIC 


solved today’s 


e ® 
communication problem Union Electric Co. Microwave system stretches 


Two years ago Union Electric Com- 
pany of Missouri ran into the communi- 
cation problem which sooner or later 
confronts all growing utilities: their 
high-line carrier transmission system 
had become inadequate. 

The 150 kc bandwidth, allotted for 
power line carrier operation, permits 
the use of only a relatively few channels 
which are not sufficient to meet all the 
requirements of a modern communica- 
tions system. Direct wire lines were 
ruled out as too costly. 

That prompted engineers to adopt 
Microwave, supplemented with mobile 
radio at major relay points. RCA Micro- 
wave provides channels for remote con- 
trol of load dispatching, telemetering, 
teletype and voice communication. It 
results in close co-ordination of vehicles, 
field crews, executive and service per- 
sonnel at outlying offices and stations. 
And, 70% of the RCA Microwave system 
is available for future expansion. 





out 425 miles in 3 directions from St. Louis. 


RCA Microwave can be intercon- 
nected with existing phone lines and 
switchboards. Ituses familiar channeling 
circuits and readily available tubes. 
It provides as many channels as needed 
with minimum use of frequency space. 

Now Union Electric has dependable, 
year-round communications over the full 
length of its operations. RCA “dish” 
antennas atop 100- to 300-foot towers, 
spaced 11 to 46 miles apart, send con- 
centrated beams of radio energy from 


station to station. The radio beams fol- 
low a line-of-sight path—approxi- 
mately parallel to the transmission lines. 

You, too, can plan now for tomorrow’s 
problems—prepare for your expanding 
communications needs before they de- 
velop. The booklet listed below pro- 
vides quickly digested facts for future 
thinking, with no obligation on your part. 
Mail the coupon. Remember, only RCA 
can provide the nation-wide service 
facilities of the RCA Service Company. 


ttre 


Name 
Company 


City 


Please send me your 


reprint 
Microwave system, “Microwave Relieves Overloaded Circuits.” 


RADIO CORPORATION of AMERICA 


COMMUNICATIONS EQUIPMENT 
Dept. 45W, Building 15-1 


CAMDEN. W. 4. 
Electric 


describing Union 


Title 


Address 


Zone State 


ee? 


O Have an RCA representative get in touch with me, 





NO GETTING AROUND iT’ 


To give your power unit maximum 
protection, purify the lubricating oil 
continuously. Even a De Laval machine 
gives most effective results when it is 
operated on continuous by-pass rather 
than on “batch.” 


This is so because the action of the 
centrifuge is itself continuous — the 
machine constantly discharges clean 
dry oil and sends the removed water 
to waste. Any leakage of water to the 
lubrication system shows up at once. 
There is no chance for any dangerous 
amount of condensate or other water to 
collect in the oil. 


A De Laval Oil Purifier of proper size 
will clean all the oil in the system every 
six to eight hours. The exact rate of 
purification depends on the viscosity of 
the oil and the size and character of the 
contaminants. No getting around it, 
continuous purification provides con- 
tinuous protection. 


THE DE LAVAL SEPARATOR COMPANY e Chicago POUGHKEEPSIE, N.Y. 


San Francisco 


OIL 
PURIFIERS 
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Any insulator is a good insulator—until it fails—or until 
something happens which makes you wonder whether 

or not it is going to fail. Lapp believes that probability 

of long insulator life is not enough—and that the security 
of your lines depends on the differences in design and 
production methods which make long insulator life 

a predictable certainty. In Lapp suspension units, design 
considerations, porcelain characteristics—mechanical and 
electrical—hardware, assembly techniques, and testing pro- 
cedures, add up toa performance potential that merits your 
confidence in the specification “Lapp Suspension Insulators.” 


THERE IS 
A DIFFERENCE IN 
SUSPENSION INSULATORS 


some 


—— 
—~. 


LAPP INSULATOR CO., INC., LEROY, N.Y. 





25 LINKS pp 
(five 5-cell 


cartons) 


250 LINKS 
(ten 25-link 
cartons) 


Every cell, carton, and case is clearly 
marked with rating, and EEl-NEMA-Standard 
type (K or T). Rating and type are also 
clearly stomped on top of link button. 


L-M provides an outstanding packag- 
ing system for its new EEI-NEMA- 
Standard and “‘N” rated fuse links. 

Links are in individual 5-cell perfo- 
rated containers (3-cell for links above 
100 amperes). One cell at a time can 
be torn off and the link used without 
exposing other links. 

Five of these 5-cell containers come 
in a 25-link carton. These, in turn, are 


f= |= en ele y | 
Tele jeer 


Convenient for storage in racks in line trucks. 
Ampere ratings shown in large type on both 
ends of cartons. 


oe 


L-M's Outstanding Packaging System 
for EEI-NEMA Fuse Links 


Provides sturdy protection for the links and 
convenience in warehousing, distribution, and 
handling. 

1. (Left) Tear Off Cell: The perforated tape 
makes it easy to remove one link at a time from 
the 5-cell carton, without exposing other links. 


2. (Below) Break Open: The end of the cell is 
perforated. The link comes out of the cell in 
the lineman’s hand. The complete job, from 
carton to cutout, can be done with gloved hands. 


L-M’s EEI-NEMA Fuse Links 
Conveniently Packaged 


packed 10 to a large 250-link case. All 
cases, cartons and cells are individually 
labeled, in large type, with quantity, 
rating, and link type. 

This system provides for convenient 
shipping, storage, and distribution—in 
the warehouse and on the truck. Large 
cartons can be stored in the main ware- 
house. Branch warehouses can be sup- 
plied with the 25-link cartons. Five- 
cell containers can be carried in racks 
on the truck. 


Free Handy Fuse Link Curve Sheet 
Packet and Bulletin 
on New EEI-NEMA Links 


Ask the L-M Field Engineer for a copy of Bul- 
letin FCSA, with full information on ratings 
and coordination of L-M's new EEI-NEMA- 
Standard fuse links. If you'd like it, he'll give 
you one of L-M’'s handy fuse link curve sheet 
packets with curves on EEI- 

NEMA and L-M Hi-Surge 

links. Or write Line Material 

Company, Milwaukee 1, Wis- 

consin (a McGraw Electric 

Company Division). 


LINE MATERIAL 


fuse cutouts and Fuse links 





L-M’s New Large 
Round-Wound Transformers 
Are 20% Lighter... 
Exciting Current 

Is 70% Lower 


New 167 kva * 250 kva * 333 kva* 500 kva 


New Fifth Report Standard 167 to 500 kva 
Round-Wound transformers offer uniformly 
high impulse strength and high short-circuit 
strength, improved regulation, lower overall 
losses, low exciting current, excellent overload 
capacity. 


L-M's new 167 kva 
Round-Wound trans- * 


ae 
former is lighter for ===3am 
easier and safer amuse 


pole mounting. 





The four new large Round-Wounds. Left to right, 167 kva, 250 
kva, 333 kva, and 500 kva. Units are available in all standard 
voltage ratings through 14400 volts. The table gives the dimen- 
sions and weights of units rated 7200/12470Y to 120/240 volts 
on the 167 kva size and 240/120 volts in larger ratings. 


ee 
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Overall 
Width 


Overall 
Depth 


Total Net 
Weight Ibs. 


40%” 25%” 2100 
44” 32” 2850 
46” 38%” 3650 
54” 43” 4650 





L-M’s New Large KVA Round-Wound Transformers 
Are 20% Lighter; Exciting Current Is 707% Lower 


By ALVIN B. COYLE, 


Manager, 
Transformer Sales 
Line Material Company 


To meet the new standards recommended 
by the EEI-NEMA committee’s Fifth 
Report, a number of design changes 
have been made in L-M’s 167 to 500 
kva transformers. 

Along with these changes, we have 
completely redesigned the line in all 


voltage classes to take full advantage of 


the inherent qualities of the Round- 
Wound style of design, an L-M exclusive. 


20% Lighter 
The result is a line of transformers 
that offers many distinct advantages to 
our customers. For example, our new 
designs average 20°% less weight than 
our old designs. 

Cores are of oriented grain cold-rolled 
silicon steel strip. Taking full advantage 
of this steel by the Round-Wound design 
is an important factor in this weight 
reduction. 


Exciting Current 70% Lower 
Exciting current has been reduced 70°,, 
a drastic reduction that obviously offers 
a desirable saving. Other losses have also 
been reduced. On the average, total 
losses are down about 3°% from those 


of our older designs, which is a further 
reduction in losses that were already re- 
markably low. This reduction in losses 
has been accomplished coincidentally 
with reduced size, lower exciting cur- 
rent, and other improvements. 


Excellent Regulation 


A low value for regulation dictates a low 
impedance. Conversely, a high imped- 
ance contributes to improved short-cir- 
cuit strength. 

The new large kva Round-Wounds 
are designed to give the best regulation 
compatible with the other desirable per- 
formance characteristics. This is an ex- 
ample of L-M’s “Balanced Performance” 
design. 
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Uniformly High Impulse Strength 
The excellent field record of the smaller 
sizes of Round-Wound transformers 
under all service conditions is a tribute 
to the basic principles of this efficient 
L-M style of construction. Uniformly 
high impulse strength and excellent over- 
load capacity are fundamental to the 
Round-Wound transformer. The new 
large kva units have been designed to 
take full advantage of these very impor- 
tant characteristics. 


Smaller Sizes 
The new Round-Wounds in larger sizes 
are designed to give the most quality in 
the smallest and lightest package. The 
things that count have been given un- 
limited consideration in design and 
manufacture. 


Let Us Tell You The Whole Story 
Ask the L-M Field Engineer for descriptive 
literature and specifications of the new L-M 
Round-Wound transformers. Or write Line 
Material Company, Transformer Division, 
Zanesville, Ohio (a McGraw Electric Com- 
pany Division). 
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20% Lighter 
Overall Losses 
Cut 3% 


Bars show average improvements in new Fifth Report de- 
signs over our own previous 167 to 500 kva transformers. 


BRAND A_ 17% HEAVIER 


BRAND B- 24% HEAVIER 


BRAND C 25% HEAVIER 


BRAND D_ 17% HEAVIER 


Core-Coil 
Assembly 


Core and coil as- 
sembly of the new 
500 kva Round 
Wound. Note the 
compact, strong con- 
struction; the ample 
surface exposed to 
coolingoil;thestrong 
frame and heavy 
blocking for high 
short-circuit strength. 


**Round-Wound” is a 
Line Material Company 
trademark 


a wy 


20% Lighter: weight has been re- 
duced on the average of 20%. The 
167 kva can now be pole-mounted 
more safely and easily. 

Sizes Reduced Up To 25%: with 
the new design, size has also been 
reduced. 


Exciting Current Cut 70%, with 


the new design. 


Overall Losses Cut 3%: losses 
that were already low have been 
further reduced. 


Chart shows how much 
heavier four other well- 
known makes of transform- 
ers are than the new L-M. 
Figures are based on the 
500 kva, 7200/12470Y— 
240/120 volts. This is typi- 
cal of weight comparisons 
on other ratings and volt- 
age classes. 





You Get Advantages 
Like These In 
L-M Round-Wound 
Transformers 


Round-Wound construction consists of round 
“coils, wound directly onto a wound core. The core 
is wound, then annealed. It is not cut, unwound 
or otherwise disturbed. L-M is the only manu- 
facturer making a core this way. The result is a 
magnetic circuit with uniformly low excitation 
losses. Coils are wound directly onto the com- 
pleted core by L-M’s exclusive process, This con- 
struction offers many advantages. 


Better Cooling—Higher 
Short-Time Overload Capacity 
The long round coils present large, unobstructed 
surfaces to the cooling oil. In addition, the cruci- 
form-cross-section core provides natural oil pas- 
sages between coil and core for additional cooling. 
That is why, in the Round-Wound transformer, 
heat is dissipated more rapidly and more uni- 
formly, providing higher overload capacity. 


High, Impulse Strength 

The Round-Wound design has inherently strong 
insulation, and allows the designer to provide 
substantially longer creepage distances than is 
possible in other types of construction. Therefore, 
the Round-Wound design has uniformly high im- 
pulse strength, which is borne out by extensive 
laboratory tests and field service experience. 


High Short-Circuit Strength 
Round coils naturally resist radial short-circuit 
forces without distortion; and the heavy frame 
and strong blocking prevent axial movement of 
coils. Thus Round-Wounds have extremely high 
short-circuit strength. 


“Balanced Performance” 
Physical and performance characteristics are well 
balanced in the Round-Wound transformer. No 
one characteristic has been emphasized at the 
expense of another. 


Get Complete Information 
Ask the L-M Field Engineer for complete 
information on the construction and char- 
acteristics of L-M Round-Wound transform- 
ers; or write Line Material Company, 
Transtormer Division, Zanesville, Ohio (a 

\ McGraw Electric Company Division). 


“*Round-Wound” is a 
Line Material Company trademark 


LINE MATERIAL 
ThowsPormenrs 
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Round coils are wound directly onto the completed core. The 
core is not disturbed, cut or disassembled after annealing. 
Coils surround a maximum of the magnetic circuit. They 
present a relatively large area to cooling oil. 


Round-Wounds have high impulse strength, because they 
provide better insulation and longer creepage paths, as seen 
by comparing typical Round-Wound with typical shell-type 
construction. 


~" Short-circuit strength is high. Round coils suffer no radial 
distortion, as compared with coils of rectangular cross sec- 
tion. Heavy steel frame, strong blocking, and varnish of ex- 
tremely high bonding strength contribute to prevent axial 
movement under short-circuit stresses. 
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DODGE; TRUCKS 


Brilliant new design opens new era in trucking! 


+X Compare their new comfort! <X Test their new handling ease! 
KK See their new low work-saving design ! 


2 GREAT ENGINE LINE-UPS! In addition to cost-cutting 6’s, 
Dodge now offers the most powerful V-8 engines of all leading 
trucks! Available in 1-, 2-, and 214-ton models... standard 
in 234-, 3-, 314-ton! Revolutionary hemispherical combustion 
chamber for high efficiency! Get free book on engine efficiency 
and its importance to you at your Dodge dealer’s! 

OVER 75 NEW FEATURES! Spectacular low-built lines! New 
increases in G.C.W.! New cab sealing against dust, drafts! 
Nonskid running boards! 

PLUS famous Dodge features like . . . completely rustproofed 
sheet metal . . . moistureproof ignition! Truck-o-matic trans- 
mission with g¥rol Fluid Drive, available! 


Bd Natta 


New! Sharper Turning! New steering sys- 
tem for the shortest turning of all leading 
trucks! New shorter conventional tractors! 
New, one-piece windshield! More total 
vision area than any other popular make! 


New! Smarter Styling! New colors! New 


flow-line design, featuring integral fenders, 
sparkling chrome! New two-tone interior 
styling! New wider doors! New easy-chair 
seats! New instrument panel. 


New! Lower Lines! Pick-up and panel 
floors knee-high for loading ease! Lower 
running board for easier entry! Lower hood 
for greater visibility! New, low center of 
gravity for road-hugging stability! 


SEE YOUR FRIENDLY DODGE DEALER! 
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light weight 
of 


. BAKELITE > 5 bn 


TRADE-MARK 


With a specific gravity of only 0.92, 
BakELITE Polyethylene has the low- 
est weight of any line wire covering. 
With its excellent physical proper- 
ties, it can provide a thinner wire 
covering, normally 1/64 of an inch 
less than other types. 

Because line wire covered with 
BakeiTE Polyethylene is thinner 
and lighter, it can be hung over 
longer spans — saving poles, cutting 
installation time. 

It’s easier to handle. It speeds 
stripping and splicing. Its smooth, 
wax-like finish makes it easy to pull 
over crossarms. 


means 
line wire 
savings 


for you 


And line wire covering of BAKE- 
LITE Polyethylene is tough—resist- 
ant to chemicals, oil, water immer- 
sion, fire, abrasion. Ten years’ 
outdoor weathering data and accel- 
erated laboratory aging of black 
polyethylene compound indicate a 
service life of several decades. It’s 
flexible down to —70 deg. C., resists 
deformation up to 90 deg J. C. Ex- 
truded on to the wire, it holds fast— 
won't festoon. 

BAKELITE Polyethylene meets 
ASA suggested specifications (sec- 
ond draft: July 20, 1952) for 
weather-resistant wire and cable. 


— 


Ate 


Outstanding electrical properties 
for signal systems and service 

drop, wet or dry—at 50 megacycles 
and 25 deg. C., power factor is 

only 0.0005; dielectric constant 
only 2.35. These values hold 
through the range from 60 cycles 

to 5x10’ cycles. Operating 
temperatures up to 90 deg. C. have 
little effect on electrical properties, 
Insulation resistance is too high to 
measure on conventional testing 
devices. BAKELITE Polyethylene 
excels in resistance to voltage 
breakdown. 

Write Dept. PG-63 for 

Kabelitems #48, which provides 
detailed information on 

BakeE.IreE Polyethylene. 


BAKELITE 


TRACE-MARK 


IDLYETHYLENE 


WIRE COVERING 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [155830 East 42nd Street, New York 17, N.Y, 
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THE WESTINGHOUSE POTENTIAL COIL DESIGN 
gives you longer meter life 


The potential coil is a vulnerable spot in any meter. 
Westinghouse has engineered four separate coil refine- 
ments that give extra-long meter life. Thousands of 
these coils have been in service for over a year with no 
breakdowns reported. 


No moisture danger .. . Moisture in a coil can cause 
insulation failure; so to keep it out, we’ve capped the 
coil ends and impregnated the coil with a special 
polyester resin. 


One less soldered joint . . . and that means one less 
cause of trouble. Leads are now fastened directly to coil 
windings—solidly anchored and embedded in the in- 
sulating material, 

No air bubbles . . . Coils are vacuum impregnated. 
All air bubbles, a possible cause of failure, are removed 


before the insulation is applied. 


No insulation voids . . . Some impregnating resins 
shrink upon solidifying, leaving voids which can cause 
dielectric breakdowns. The new resin, Laminac, hard- 
ens without shrinkage, without leaving voids. 


Get more information . . . This improved potential 
coil is one of several important refinements recently 
engineered into Westinghouse Meters. Write for, 
What It Takes for Long-time, Low-cost Metering, 
B-4665—an interesting, readable book- 
let. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. 

J-40443 
Everything you need 


in meters and instruments 


you can 6E SURE...1¢ irs 


Westinghouse 
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Proper treatment of mechanical and electrical stresses permit 
this simple G & W design. Full 200 pound pipe line oil pressure 
is retained by the relatively small bore porcelain shell. Top 
and bottom fittings are fabricated, nonmagnetic, stainless steel 
—sealed by a minimum of gasketed joints. 

Stress relief cone, supplemented by porcelain stress control 
tube, makes efficient use of the internal diameter and length of 
porcelain shell—and reduces the amount of installation labor. 

Phantom view shows G & W type “ATA” 161 kv. pothead. 
Background installation shows G & W type “ATA” 115 kv. 
potheads. 

For further data, drawings and prices, send us a complete 
description of your cable. 


GE W 2 now tn a prosttion to furnish Cable Joints, Ou Reser- 
votre, and accessories for oil and gas filled cables upp to 161 Ke. 


ELECTRIC SPECIALTY CO. 


7780 DANTE AVE., CHICAGO 19, ILL., U.S.A. 
Cable terminating, connecting and sectionalizing devices 


Representatives in principal cities of US. A. In Canada — Powerlite Devices, Ltd., Toronto and Montreal 
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Siew the Gay thy. were Bist intcoduced ‘over 
thirty years ago, these Brown Boveri Voltage 
Regulators set new highs in performance and 
dependable service. Their record for trouble-free 
operation with an absolute minimum of main- 
tenance is second-to-none. 


Today, more than ever before, Brown 
Boveri Generator Voltage Regulators are REAL — 
ys”. Se 


service. They are completely self- 

contained. They are available in 

a variety of ranges from 1 to the highest kVA out- 
puts. They are available for delivery in one month 

_ or less. AND . . . they are the LOWEST PRICED 
voltage regulators of their calibre on the market. 


BROWN BOVERI CORPORATION 
19 RECTOR STREET, NEW YORK 6, N. Y. 
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At this very moment, hovering over 
your plant, tite is ready WW swoop 
down on storage Spaces, electrical 
generating EFL PIneHe , record Vaults. 
But like 2 bird of prey, (6 
casts a warning shadow... LF 
you have a KIDDE Lnqustra/ 
Smoke Detector. 


Walter Kidde & Company, Inc. 
1130 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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~ SPLICE or DEADEND STEEL STRAND 
PE LEE EMEA 


STRANDVISE 


can cut installation 


STRANDLINK splices steel strand in seconds. The time-wasting job of han- 

dling nuts, bolts, hardware and johnny balls is obsoleted by STRANDLINK. 
STRANDLINK is used just like the well known Reliable Straightline Splice and 

costs far less than conventional splicing hardware. 

STRANDVISE finds its greatest use in installations of guy wires. Simple to use, 

the time and wire saved, especially on relocation, are tremendous economy 
factors. STRANDVISE is just as easy to use, just as efficient as the Reliable 
Straight-thru Deadend. 

Both STRANDLINK and STRANDVISE grip surely, will not 

slip. The cartridges of heat treated aluminum, tough alloy 

yokes, and stainless steel bails have strength factors far 

beyond that of the strand. The gripping jaws have hun- 

dreds of case-hardened, Zinolite-plated steel teeth that 

grip sharply, hold permanently yet without gashing or 

exposing bare steel of strand. Every STRANDVISE and 5 | 
STRANDLINK is factory treated with corrosion resistant so i 
lubricant for protection. Available in 3/8”, 5/16” and 

1/4” sizes. 


Nia aly 


ELECTRIC COMPANY = cmeccoa tines 
OVER 45 YEARS OF SERVIiCE FO Free ULTLIttes 


POWER-CINE CONNECTORS and CONSTRUCTION SPECIALTIES 
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it's available now 
the new 


1953 McGraw-Hill 
Directory of Electric Utilities: 


If you’re looking for the vital statistics on more 
than 4,000 electric utility systems in the United 
States, its possessions and Canada, you'll find 
them in the 62nd edition of the McGraw-Hill 
Directory of Electric Utilities. Within its 800 
pages, you'll discover complete, up-to-the- 
minute, accurate information covering all pri- 
vate and municipal utilities, REA’s, public util- 
ity districts, state and federally-owned projects, 
holding, controlling and affiliated companies, 
arranged alphabetically by city and state. 


More than a mere listing of companies, this 
directory offers you the names of the operating 
officials, generating capacity, types of generat- 
ing equipment, transmission and distribution 
voltages, types of service, number of customers 
served, location of plants, and the towns served 
by each system. In short, if you need the who, 
what, where or whys of the electric power in- 
dustry, here’s the one place where you'll find 
all the answers. 


You'll find the 1953 edition easier to use, too! 
While containing approximately 20‘% more 


330 West 42nd Street, New York 36, New York 


Please rush me 


names of individuals, each of the directory’s 
pages has been completely restyled with larger, 
quicker-to-read type faces, assuring fast easy- 
on-the-eye reference. Beautifully bound in flex- 
ible blue Fabrikoid and fully thumb indexed, 
this latest edition of the McGraw-Hill Directory 
of Electric Utilities is now available at the low 
price of $30 per copy—with a ten percent dis- 
count on five or more copies. 


Better send your order in today—more than 
half the supply has already been spoken for by 
companies with standing orders for each new 
edition. Just fill out and mail the convenient 
coupon—we’'ll gladly invoice you after shipment. 


“State Directories Available Too! 


For branch offices or companies interested only in 


limited areas, single state copies are available at 
minimum prices. However, these state directories 
can be sold only to those companies who order one 
or more copies of the complete directory. Write for 
prices and details, 


copies of the 1953 Directory of Electric Utilities at 


$30 per copy (ten percent discount on 5 or more copies) and invoice me later. 


Please send me prices and details on the State Directories. 


(Company Name 


(Street Address) 


(Zone Number) 


(State) 
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custom-built transformers 


‘Transronmers are the only product The 
Standard Transformer Company builds... the most 
important part of the load center. You thus have 


complete freedom in your choice of accessory 
equipment. 


Specify the type and make of switchgear you 
prefer ... STANDARD will quickly produce a com- 
plete, well-integrated unit, exactly designed to the 
proper dimensions and arranged according to your 


Askarel filled sub- 
way type network 
transformer, 500 
KVA, 12480 to 
216Y/125 volts, 3- 
phase, 60- cycle, 
complete with high 
voltage disconnect 
and grounding 
switch, low voltage 
network protector, 
and electrical inter- 
locks. 


Power transformer, 
10,000/12.500 
KVA, 3-phase, 50- 
cycle, voltage 
69 ,OOOY to 13,200Y, 
with tertiary wind- 
ing of 3500 KVA, 
air blast equipment 
for supplemental 
rating, low voltage 
terminal chamber 
and wheels. 


Dry type air-cooled, 


load center trans- 


former, 225 KVA, 
3-phase, 60-cycle, 
2400 to 120/208Y 
volts. Gang oper- 


ated oil-fused cut- 


outs are included 
with operating 
handle which is ac- 
cessible through 
door in end of 
cabinet. 


TT 


a 


requirements. 


As STANDARD has specialized in transformer 
design and application for more than 30 years, 
unusual assemblies are usual with us. You write 
your own ticket. 


Whether unit installations are required for indoor, 
outdoor or underground, STANDARD will meet your 
most exacting requirements and include accessory 
equipment made by the supplier you prefer. 


Write today for specific information. 


THE STANDARD TRANSFORMER COMPANY 


Trade Mark ® 


WRITE FOR BULLETIN 
L-50 


See and read about actual transformer 
installation on the job around the 
world . . . evidence that your confi- 
dence in STANDARD is well placed. 


WARREN, OHIO 
REPRESENTATIVES IN PRINCIPAL CITIES 
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Here's Proof of Performance... 


Texas Power and Light Company 
reports on 630 creosoted poles 
installed in 1913: 


90% still in seruice 


40-YEAR-OLD CREOSOTED POLES in Texas Power & Light Com- 


) , CLOSE-UP of another pole in the section showing its excellent 
pany’s line between Ferris and Corsicana, Tex. i 


condition at the ground line. 


EXAS Power and Light Company in 1913 in- with Creosote, and it’s the major reason why Creo- 
T stalled some 630 creosoted poles in the section sote is the first choice of preserved wood users. 
between Ferris and Corsicana, Tex. You can count on the finest performance with 

After 40 years of exposure to intense summer pressure-creosoted wood when US'S Creosote is 
heat and wintry weather, 90°; of the original poles used. U-S‘S Creosote is a uniform product, made 
are still giving excellent service. And officials of by continuous processing in the world’s largest 
the T. P. & L. Co. estimate there are still years of tar distillation plant. For complete information, 
life left in the creosoted poles—equal to the total contact our nearest Coal Chemical sales office, or 
life of untreated poles. write directly to United States Steel Corporation, 

This kind of service is typical of poles treated 525 William Penn Place, Pittsburgh 30, Pa. 


U-S°S CREOSOTE 
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Economy plus reliability — regardless 
of weather conditions — was the com- 
bination demanded by Southern Cali- 
fornia Edison for the circulating water 
pump motors at the 250,000-kw Etiwanda 
Steam Station. And that’s the combina- 
tion delivered by the four Allis-Chalmers 
motors shown above. 

Each of these modern weather-protect- 
ed squirrel-cage motors is rated 900 hp, 
4160 volts, 435 rpm. Smaller motors of 
similar design were supplied by A-C for 
the station’s condensate booster pumps. 


Proved by Special Tests 
The weather-protected design has been 
tested under extreme conditions. Run- 


Low-cost outdoor installation 


plus dependable operation 


under all weather conditions 


ning at normal speed and voltage, motors 
of this type were deluged with water at 
rates up to 40 inches per hour — driven 
by winds up to 75 miles per hour. This 
was done repeatedly from all angles, but 
on inspection no moisture was detected 
on the windings. And other tests checked 
effectiveness in keeping out wind-driven 
fine sand — a serious threat at this west 
coast installation. 


Movie and Bulletin Available 
See how A-C test-proved these motors. 
Ask your A-C representative to show 
you the 12-minute movie The Sky is the 
Roof. Or write for Bulletin 05B7874. 


Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-4176 


ALLIS-CHALMERS © 
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All of the Western Red Cedar 
poles on this 161,000-volt 
transmission line between 
Omaha, Nebraska, and 
Midian, Kansas, were treat- 
ed with penta in 1941. Penta 
offsets high first costs by 
making wood last longer... 
stopsdecay and insect attack. 












investment in poles 


Penta offers lasting protection to any exposed 
wood construction. Rain will not wash it out... 
insects won’t eat the wood. Lumber treated with 
life-giving penta is clean and cost is surprisingly 
low a premium that is paid back many times 
over in replacement savings. 

Wood treater: Page & Hill, Inc., Minneapolis 


PENTA 


MONSANTO 


CHEMICALS ~ PLASTICS 





Division, 800 North Twelfth 
Blod., St. Louis 1, Missouri. Serving tndustry . ., Which Serves Mankind 
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CHF eee 
Lei = Top Quality 


Tee ry Time Tested 


SORGEL dry-type transformers are preferred Easy installation— Rugged construction— 


b f h “ - f Attached mounting brackets Totally enclosed in sie: 
ecause of their cost-saving features Easy connecting— Liberal design— 
and years of dependable service. Roomy connection compartment High efficiency. 


with solderless terminals. Low noise level. 


Complete Line 


V4 Kva to 1500 Kva single phase. 
1 Kva to 3000 Kva 3-phase, 2-phase and 
phase changing. 


All standard voltages, 
such as 120, 208, 240, 
480, 600, 2400, 4160, 
4800, 7200, 13,200, 

up to 15,000 volts, 

and any intermediate or 
special lower voltages. 


Vy Kva 
single phase 
480/240 to 
240/120 volts 


20 to 50 Kva 3-phase. Wall mounting type 
1000 Kva 3-phase 13,200 volts 


Also Substations —— Special Transformers —— Reactors, 0.c. Saturable 


Sales Engineers in Principal Ciiies 


SORGEL ELECTRIC CO., 834 West National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled Dry-Type Transformers—Over 35 years 
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FACILITIES—include 


Si, Pm 
YOUR CONTACT TROUBLES ym © 
Taga 


These resistance welders occupy a part of 100,000 Resistance welding machine in the 


feet of floor space devoted to contact 


The complete facilities for making contact 
assemblies at Mallory include spot, projection, 
tape and point welding machines... as well 
as five types of brazing equipment. Thus, 
Mallory engineers are unrestricted in their choice 
of the one best assembly method to fit your 
particular needs. 


When you bring your contact problems to 
Mallory, you get the advantage of an unequalled 
source of data and experience in resistance weld- 


What a Combination! 


For better contact assemblies ... EXPERIENCE—35 years... 





complete resistance welding equipment. 


” 


production. Mallory Contact Engineering Laboratory. 


ing techniques . . . another important factor that 
assures precision and uniformity for the con- 
tacts in your products. 


A complete range of contact materials and pro- 
duction methods results in lower cost contacts 
produced to your requirements. 


For complete information, write us today. Our 
engineers will be glad to study your require- 
ments... answer your questions. 


Expect more... 





Get more from MALLORY 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 


SERVING INDUSTRY WITH THESE PRODUCTS: 


P.R.MALLORY & CO. Inc. 
Electromechanical — Resistors * Switches © Television Tuners * Vibrators 
L 0 Electrochemical—Capacitors « Rectifiers « Mercury Batteries 


Metallurgical—Contacts e Special Metals and Ceramics* Welding Materials 


mMaAanaeoany &@ €D. INC. 
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Small enough to fit in the hand .. . 
it can control energy millions of times 
greater than that needed to activate it. 
That's the Regohm, manufactured by 
the Electric Regulator Corporation. It 
is a compact, versatile control compo- 
nent of the direct-acting finger type 
with wide acceptance as a voltage, 
current and speed regulator. 


Electric Regulator engineers said, “We 
needed an insulation that would be 
permanently flexible through high and 
low temperatures. We found what we 
needed in BH “649” Fiberglas Tubing, 
and got these added advantages: BH 
"649" is easy to handle, it slips over 
\ wires quickly and speeds assembly time. 
It withstands the roughest handling 
without damage. It can be cut in short 


- Te s\as e - e jl. 

e ot Fier be oe lengths without fraying or cracking. 
ae At es : ' yin ; 
on ee cee Its smooth, glossy surface adds to the 

& s\as - z met? 

ve cs ‘i Os appearance of our products. 

qe are = os ce ; ; . Bota 

sins cuore updo! BH "649", pioneer in the field of vinyl 

yt co’ ¢ . > am 
sen THE 450 slastisol tubings, now offers true 
sors B é 
cc Ss 
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®BH Non-Fraying Fiberglas Sleevings are made by 


an exclusive Bentley, 


Harris process (U. 
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S. Pat. No. 2393530). ‘‘Fiberglas”’ 





Regohm Circuit Controller, shown at actual size 
with cover removed. Designed, developed and man 
ufactured by the Electric Regulator Corp., Norwalk 


Conn. 


=O 7) ee 99 
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ermometer 


Class B protection at 130°C. with its 
improved coating formulation. Rated 
dielectric strength and flexibility con- 
tinue after exposure to 150°C. for 300 
hours, 200°C. for 20 hours, 232°C. for 
3 hours—and for even longer periods 
if not abused after conditioning. Its re- 
sistance to chemicals and oils, as well 
as its high physical strength, has helped 
solve many tough insulation problems 
in a wide range of applications. 

Why not investigate the advantages of 
BH insulations today. BH "649" is just 
one of a large family of Fiberglas 
tubings and sleevings developed spe- 
cifically for the electrical industry. If 
you'll send facts on your require- 
ments- voltages, temperatures, unusual 
conditions — we'll be happy to make 
recommendations and send samples 
for testing. 

Bentley, Harris Manufacturing Co. 

1111 Barclay Street 
Conshohocken, Pa. 





is Reg. 


TM of Owens-Corning Fiberglas Corp 
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Heres the 
Current Transformer 


You've Been Asking For! 


New 


Maintenance Eliminated! This new “thru-type” current trans- 
former is molded in thermo-setting resin. There is nothing to 


deteriorate . . . plastic never requires painting. Only secondary 
terminal studs and base mounting studs project through the plastic 
— a perfect seal is established at these points, thanks to the high 
adhering properties of the plastic. The projections are threaded 
and non-corrodible. You get excellent resistance to weathering. 


Installation Simplified ! The transformer is small and compact. 
Installation time is reduced because there are no bolted connec- 
tions — a feature of “thru-type” design. Future changes caused 
by load growth are simplified too. An elliptically shaped window 
(1% by 2% inches) has plenty of room for two 500 MCM con- 
ductors with 600-volt insulation. 

Secondary terminals are on top of the transformer to permit 
closer mounting . . . you can connect secondary leads from either 
side. The secondary terminals are protected by a weather-resist- 
ant sealable cover. You can substitute a condulet box if desired. 


A-4181 


MOLDED CURRENT 
TRANSFORMERS 


for 600-Volt Indoor or Outdoor Service 


4 Ratings — Current ratings 
available in type TWM with line 
conductor passing once through the 
primary window are: 200 to 5, 
100 to 5, 600 to 5, and 800 to 5. 
Intermediate ratings may be ob- 
tained by looping the primary con- 
ductor through the window two 
or more times. 

Type TWM transformers have 
conventional accuracy for light 
burden metering. The 200-amp 
rating has ASA accuracy classifica- 
tion of 0.3 with burden B-0.1 and 
0.6 with burden B-0.2. The 400, 
600, and 800-amp ratings have 0.3 
accuracy at burdens of B-0.1 and 
B-0.2. 

For complete information, call 
your nearby A-C district office or 
write Allis-Chalmers, Milwaukee 
1, Wisconsin. 


ALLIS-CHALMERS 
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If your engineers have their own ideas on tower design, well 
and good. We will follow them to the letter and adhere closely 
to specifications. Your engineers realize, as we do, that despite 
general similarity no two towers are alike. Each tower must 


be designed for its particular location and purpose. 


Let us apply our four decades of experience in building towers 
for any and all conditions of terrain and load to your power 


transmission problems. 


BLAW-KNOX 





KERITE 


THE KERITE COMPANY—30 Church St., New York 7, N. Y. 


Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston 
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EDITORIALS 


Let's Get the Basic Data on House Heating 


Regarding the characteristics of the house 
heating load, much has already been indicated. 
But little has been solidly established by re- 
search, test, and experience. That little justi- 
fies hardly more than tentative approach to the 
problems of investment, rates, engineering. and 
sales posed by the new load. 


In this issue are several articles on various 
aspects of house heating—methods of heat con- 
trol. calculation of energy needed for heating, 
user experience, and requirements laid by the 
load on distribution systems. From working 
on these articles and others on the same sub- 
ject previously published and from considera- 
tion of much material that was not published, 
one gets the impression that utility research in 
this field has gotten off to rather a bad start. 


One reason for this feeling is the preponder- 
ance of concern with the user aspect of electric 
house heating that appears in practically every 
utility study of the load. Of course the utility 
is properly concerned with all of the factors 
that affect customer acceptance of electric house 
heating—cost, engineering of _ installation, 
thermal insulation, thermostat settings, kinds 
of heating equipment. They are the determi- 
nants of the characteristics of the load. 


But it is these characteristics, not what deter- 
mines them, that the utility needs most to think 
about. In the final analysis and although the 
utility can do much to advise and instruct, it 
is the customer who says what the load will be. 
And if people want and will pay for electric 
heat in houses open to the four winds, it is 


the utility’s business to supply the electricity. 
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Another reason for our critical attitude to- 
wards utility research in this field is the fact 
that it occupies itself almost exclusively with 
the heating load per se. It is not the energy 
consumption, demand, diversity, and load factor 
of the heating load by itself that affect the 
utility. It is the combination of them with the 
characteristics of other loads that dictates engi- 
neering, fixes investment, and determines rates. 
House heating is a component of residential 
load and should be investigated, considered, 
and appraised as such, not as something stand- 
ing apart and alone. 


Load studies that depend on instrumentation 
in customers’ homes and on their more or less 
conscientious cooperation can always be _ re- 
garded with a suspicious eye. That’s the way 
most research on house heating has been done 
so far. Because some customers will and some 
won't permit installation of instruments in their 
homes, the test sample is likely to be unrepre- 
sentative. If customers have anything to do 
with reading or operation of the instruments, 
the data obtained may not always be correct. 


If house heating is considered not as a sep- 
arate thing but as a component of total resi- 
dential load, then research into its effect on load 
characteristics can be carried on much more 
Such asks 
nothing of the customer because the meters that 
will tell the utility what it most needs to know 
can be installed outside his home. And the 
sooner a large and comprehensive body of such 
data is built up, the sooner utilities can find 
solutions for the problems that confront them 
in house heating. 


easily than heretofore. research 





Opportunity in Nuclear Power 


In announcing the contract with Westinghouse for de- 
velopment of the first power reactor, AEC Commissioner 
Thomas E. Murray said, “The Commission will welcome 
offers from industry to invest risk capital in the building 
of the steam and turbine portions, as well as in the opera- 
tion of the entire plant.” 

Even though the basic features of a government power 
development are inherent in this program, the door has 
been left open for participation by private industry. A 
utility or group of utilities may offer to build the “steam 
and turbine portion” with some hope of acceptance. Then 
such a builder undoubtedly would get a priority upon the 
operation of the entire plant as an additional source of 
power. The problems of investing in or owning a nuclear 
power reactor would not have to be confronted. So the 
high cost of the experimental portion of the unit would be 
carried by the government. 

It appears that this opportunity to participate in the con- 
struction and operation of a full-scale power reactor and 
related power producing equipment should receive careful 
consideration by the electric utilities. 


Appliance Installation Costs 


You pay $300 for an electric dishwasher, then $280 
more to get it installed; $255 for an electric range and 
$175 for installation: $132 for an electric water heater and 
$200 for installation; $245 for an electric clothes dryer 
and $125 for installation; $130 for a garbage disposer and 
$190 for installation. 

Ridiculous, of course. But that’s the way the average 
retail values of these appliances, derived from “Electrical 
Merchandising” statistics, stack up against the maximum 
‘installation costs of them, taken from a survey made by the 
major appliance division of the General Electric Co. 
Results of this survey are summarized in this issue. 

Ridiculous, indeed. is such comparison of appliance 
prices and installation costs. But it is the ridiculousness of 
fact, for there are places in this country where the cost of 
installing appliances is an almost insurmountable obstacle 
to the sale of them. These places are few, but any number 
of them is too many. 

To whatever causes high costs of appliance installation 
are attributed, there is only one real cause. It is that the 
local utility does not want the appliances to be sold. If it 
did want them sold, the utility would see to it that installa- 
tion costs were brought within a reasonable range. How 
else can be explained the fact that of two places only about 
40 miles apart the customer pays through the nose in one 
and in the other he gets off very easily? 


Management at the Crossroads 


Some grave and far reaching implications for the elec- 
tric utility industry were contained in the recent United 
Fuel Gas decision of the Federal Power Commission. This 
order was hailed because in it the commission finally ex- 
ceeded a 6% return indicating a more liberal policy in 
treating the industry's requests for rate increases. But it 
soon became apparent that these hopes were ill-founded. 

On Aug. 31 in filing for a rehearing, the company con- 
tended that the commission had erred in its determination 
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of the rate of return. This, claims the company, should 
have been 6! instead of the 644% allowed. And fur- 
thermore the commission substituted its own rate structure 
and tariff provision for those adopted by management. 

Although a 614% return was approved, the company 
claimed that the rate schedule proposed by the staff pro- 
vided an actual return of only 3.69%. But the more 
important question was whether the commission had any 
right in setting individual rate schedule without inter- 
fering with the prerogatives of management. 

On this subject the petitioner had this to say in its brief 
for a rehearing: 

“Throughout the opinion the commission has accepted 
the recommendation of the staff on practically every point 
of managerial policy where the staff and the applicant have 
disagreed. 

“It is difficult to understand why this commission would 
assume that on the vast majority of points wherein the 
management of applicant and the staff have differed, the 
management is in error.” 

Within the ambit of our regulatory laws management, 
if it so desires, can still be supreme. While it’s the com- 
mission’s duty to find the fair return on the fair value of 
the property and to see that rates are not unduly discrimina- 
tory, it has no right to enter what is probably the most 
sensitive of managerial prerogatives, the field of pricing. 

The electric industry should consider the full implica- 
tions of the commission’s action. The pattern of this de- 
cision does not sound encouraging. 


Metering the Welding Load 


A watthour meter disk will take time to get up to the 
appropriate speed when a given constant load is applied, 
and it will take time to come to rest. If these times are 
equal there will have been no registration error on the 
part of a correctly calibrated meter. Usually these times 
will be less than a half-second each and not absolutely 
equal. Friction and wave form will vary the departures, 
but the biggest influence will be trigger-finger sensitiveness 
of the light-load adjustment. Any predisposition to creep 
can lead to sizeable errors under extreme conditions such 
as loads that give an accelerating period of a few cycles. 

These phenomena have been recognized as the seat of the 
uncertain registration of watthour meters on welding loads 
Pinning down of the deviations by Professors Faucett and 
Keener at University of Illinois has done much to resolve 
the uncertainty. 

Generally sneaking their studies indicate that the errors 
are usually within permissible limits unless the distortion 
factor is 30% or higher or other factors conspire to be 
adverse. This is where welding enters the picture as a 
load thet often offers adverse combinations of character- 
istics. Electronically controlled welders which are timed 
bv using only a portion of the power cycle may present 
distortion factors up to 80%. In conjunction with this 
wave-chopping the power factor may also be low. Under 
these circumstances the meter may run as much as 10% 
fast. 

This new information about watthour meter registration 
of welding-load consumption should simplify the prob- 
lem of setting rates for the service. Generous allowance 
for meter discrepancy can be set aside, and the attention 
put on carrying charges for the extra service facilities for 
welding. 
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THE ELECTRICAL WEEK 


The Issue’s News Highlights—Industrial power reactor 
program in U. S. is now definitely under way as a result 
of contract granted Westinghouse by AEC for con- 
struction of first large scale nuclear-fueled power plant. 


Trend toward standardization on general purpose meters 
for residential services was noted at joint meeting of 
EEI-AEIC meter committees . . . Call for long-range 
distribution system planning was sounded at Austin 
Power Distribution Conference. 


Reports that Alabama Power was in the market to purchase 
properties of TVA were denied by Chairman T. W. 
Martin. He said the company had given “no thought 
to the purchase of all or any part of the TVA property.” 
Martin added his company and TVA had cooperated in 
many ways in recent years in power emergencies and 
in the purchase and sale of small amounts of power. 


Memphis (Tenn.) Light, Gas & Water Division strike 
ended Oct. 20 as employees settled for 542 % wage hike 
compared with 10% requested. 


“We will not oppose it,” was the comment of Undersecre- 
tary of Interior Ralph A. Tudor when a group of 
Washington state public utility districts proposed to file 
for an FPC permit to build a high dam in Hell’s Canyon 
of the Snake River. 


New Units on the Line—Connecticut L&P has placed in 
operation first of two 5,000-kw gas turbine units at 
Thompsonville. Another two will be added at Danielson 
.. . TVA has put into operation the third 135,000-kw 
unit at Shawnee steam plant. 


At NRECA Region III meeting, co-op representatives from 
Alabama, Kentucky, Tennessee, and Mississippi passed 
a resolution urging the federal government to use atomic 
energy for generation of low-cost electricity. Another 
resolution stated that unless the government constructs 
additional power plants, the prospect of acute power 
shortage will develop in the area. 


Interior Department offered to reopen negotiations on a 
contract which would permit Provo River Water Users 
Association to build a 5,000-kw hydro plant at Deer 
Creek Dam in Utah. Former Interior Secretary Chap- 
man rejected a previous proposal by the association to 
erect the plant, urging instead that the federal govern- 
ment undertake the project. 


Taxpayers now have an investment of $1,741,800,000 in 
TVA the agency revealed. Although revenues went up 
$10 million in the last fiscal year, net power income 
dropped from $25.1 million to $18.6 million. 


Five Washington PUD’s filed a peiition with the Washing- 
ton PSC asking a rehearing and reconsideration of its 
order approving a merger of the Puget Sound P&L and 
Washington Water Power (see p 102). 
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Off the Washington Wire—Drought conditions are keep- 
ing water levels well below normal in power reservoirs 
over much of the country. But in the West and North- 
west runoff is normal to well above normal, according 
to latest geological survey report. 


The 4'2-mile tunnel which will carry water for the 
Eklutna hydro project in Alaska has been holed through. 
Started in October of 1951, the tunnel under the Chugach 
Mountains was bored from both sides. It was within 
one-half inch of alignment when crews broke through 
near the center point. 


AEC has approved a proposal by Newport News Ship- 
building & Dry Dock Co to study application of nuclear 
power for ship propulsion . . . Diamond Alkali Co is a 
new associate in the Foster Wheeler-Pioneer Service 
group studying feasibility of nuclear power for industrial 
use. 


FPC has denied a motion by National Hells Canyon 
Association to require Idaho Power Co to revise its 
application for a license to develop the Hell’s Canyon 
Site on the Snake River. 


Reorganization of the Bureau of Reclamation is in the 
works. 


Colorado Central Power Co will begin paying in January 
common stock dividends on a monthly basis. First pay- 
ment will be 10¢ a share to stockholders of record Dec. 
17. Company paid 28¢ a quarter in 1953 and 25¢ a 
quarter in 1952. 


De'egates to American Gas Association annual convention 
heard FPC Chairman Jerome K. Kuykendall say the 
government had no intention to setting rates for service 
that would “impoverish” utilities. 


Kentucky’s Court of Appeals has ruled Paducah citizens 
can’t vote on Nov. 3 on the question of whether the city 
should buy facilities of Kentucky Utilities System there. 
The Court said an opinion would follow. 


Santee-Cooper is planning to install 300,000 kw steam 
capacity as an addition to the 100.000-kw thermal sta- 
tion now being built adjacent to the authority’s Pinopolis 
hydro plant. First of two 50,0U0-kw units at the steam 
station has just gone on the line. 


Federal Power Commission authorized Wisconsin Michi- 
gan Power Co to buy a $1.5 inillion hydro plant on 
Menominee River in Wisconsin trom Kingsford Chemi- 
cal Co. 


Congratutations—Norman A. Cocke, Sr, vice president of 
Duke Power Co, was elected president of the utility to 
succeed the late E. C. Marshall . . . H. Sherman Hol- 
comb was appointed a vice president and general man- 
ager of the Essex County Electric Co, Salem, Mass. 
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Nuclear Power Program Is Launched 


AEC asks Westinghouse to 
build nation’s first large-scale 
atomic reactor power plant 


Although the first nuclear-fueled 
plant generating sizable blocks of elec- 
tric power will be built with federal 
funds, Atomic Energy Commission 
has made it clear that it is counting 
on active participation by private in- 
dustry to get an industrial power 
program rolling. 

In announcing that AEC had asked 
Westinghouse Electric Corp to build 
a 60,000-kw atomic reactor power 
plant (EW, Oct. 26, p 8), Commis- 
sioner Thomas E. Murray declared he 
was convinced federal financing and 
sponsoring of full-scale power reactor 
development would “fall far short of 
what is needed unless there are en- 
in this cause the cost-cutting 
drives, the know-hows, skills, and 
competition of many segments of 
America’s business and industry.” 

Murray spoke before the annual 
workshop conference of the Electric 
Companies Public Information Pro- 
gram at Chicago Oct. 22. 


listed 


Cost Factor . . . Believing that even 
if the Atomic Energy Act were 
amended private companies would not 
aggressively enter the power reactor 
development field because of the tre- 
mendous costs involved, the commis- 
sion decided to finance the first such 
project, Murray said. 

But, the AEC commissioner added, 
“The commission will welcome offers 
from private industry to invest risk 
capital in the building of the steam 
and turbine portions, as well as in the 
operation of the entire plant.” 

In order to permit wider industry 
participation in the atomic reactor 
program, Murray urged the end ‘of 
the monopoly of power reactor in- 
formation shared by the government 
and a few industrial firms. He said 
the “proposed policy calling for both 
Government and private efforts in the 
nuclear power field, is an interim 
policy. As privately financed efforts 
gain momentum, the work should 
gradually be transferred from the 
tederal government so that eventually 
industry will be carrying the greater 
part of the burden of this industrial 
development.” 
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Murray: “Private enterprise and 
private capital are invited to 
participate” in AEC’s project 
to build first large-scale nu- 
clear fueled power plant 


More Research Needed .. . But Mur- 
ray warned that simply changing the 
Atomic Energy Act to permit more 
industry participation would not solve 
technological problems involved in 
constructing atomic power plants. He 
said a large part of the research and 
engineering job still remains to be 
done. . 

Basic problem to the question 
of industrial participation, Murray 
pointed out, is the need for secrecy. 
Such secrecy, he said, is made neces- 
sary by concern that the Soviet Union 
would capitalize for war on our re- 
actor technology. This need for 
secrecy, however, should not be made 
the basis of demand for government 
ownership of nuclear power industry, 
he emphasized. 

In an apparent reference to General 
Electric Co’s proposal to build a re- 
actor which would produce both power 
and plutonium (EW, Oct. 26, p 8) 
Murray declared the commission is 


Murray stresses private in- 
dustry and capital will be called 
on to participate in program 


“soft pedalling” this type of dual re- 
actor. Reason, he said, is that present 
nlutonium needs are being taken care 
of by reactors in operation or under 
construction. 

GE has formally submitted its pro- 
nosal to AEC, but there is little like- 
lihood it will be accepted in view of 
the commission’s contract with West- 
inghouse. 


Industry View . . . AEC’s action in 
authorizing Westinghouse to build 
the atemic reactor plant brought im- 
mediate praise from one of the power 
industry’s leading spokesman on mat- 
ters relating to atomic power. Edgar 
H. Dixon, chairman of Edison Electric 
Institute’s Committee on Atomic 
Power, declared: 

“Naturally .. . we applaud the fur- 
ther efforts by Mr Murray and his 
associate commissioners to open the 
doors for a greater participation by 
industry in the furtherance of atomic 
power development. I feel certain 
that our industry will have a keen 
and active interest in exploring with 
the Atomic Energy Commission the 
bases upon which it may be possible 
to invest risk capital in the building 
and operating of this or other new 
power reactors which may be spon- 
sored by the commission.” 

AEC hopes the Westinghouse re- 
actor plant will be in operation within 
four years. It is probable, however, 
that work will not start on the plant 
within a year. 


Valuable Data . . . The Westinghouse 
project should provide scientists and 
engineers with a wealth of data on 
design, construction, and operation 
obtainable only from a working model. 
Power company officials will be keep- 
ing close watch on such items as 
plant cost, efficiency, and depend- 
ability of this government-controlled 
plant. 

AEC is skipping over the pilot plant 
stage—going directly to a full-scale 
plant for its debut in the industrial 
power field. The facility, generally 
patterned along the lines of a regular 
medium-sized steam-electric gener- 
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ating plant, will be tied in with an 
integrated electric system. 

This first nuclear-fueled plant likely 
will be located in the vicinity of Ports- 
mouth, Ohio; Oak Ridge, Tenn.; or 
Paducah, Ky., to help furnish elec- 
tricity for AEC’s vast gaseous diffusion 
plants. Portsmouth seems to be the 
probable choice because power re- 
quirements are greater there than at 
the other two projects. But purpose 
of the Westinghouse plant will be 
mainly experimental. 


What Will It Cost? ... A cost ceiling 
was not disclosed, but it is estimated 
the atomic reactor and the conven- 
tional portions of the generating plant 
will cost between $30 and $40 million. 
This is well over twice the cost of a 
coal-burning generating plant of this 
capacity. 

Nobody expects that this plant will 
come anywhere near producing power 
at costs competitive with those from 
coal-burning plants. But it should give 
some fairly reliable guides as to future 
costs of turning out usable power from 
nuclear sources. 

This is the kind of economics that 
the atomic engineers playing 
around with: 

Capital plant expenditures for a 
conventional power generating plant 
run from $160 to $200 per kw of 
capacity. If operated at about 70% 
of capacity—which is above average 
demands—a rate of 3 to 4 mills per 
kwhr is needed to return this invest- 
ment. Add to this the fuel costs of 
2 to 3 mills and you have a cost of 
production ranging from 5 to 7 mills 
per kwhr. 

Now it is believed that fuel costs 
from nuclear sources will run about 
2 mills or less per kwhr. Until more 
data is available, nobody has a very 
clear idea of what the capital costs 
of an atomic power plant will be. They 
know to be competitive it can’t be 
much over $200 per kw of capacity 
and that is the far-off goal. 

On this first plant, AEC probably 
will be pleased if it can keep the cost 
down to $500 or $600 per kw—which 
would mean a total project cost of at 
least $30 million. 


are 


Past Experience . . . In designing the 
first big atomic power plant, Westing- 
house engineers will not be starting 
from scratch. The plant will contain 
a pressurized-water reactor (power). 
Westinghouse was well along on an 
aircraft carrier power plant featuring 
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REAR ADM H. G. RICKOVER will supervise 
reactor power plant project 


this type of reactor when the whole 
project was dropped earlier this year 
because of changing military require- 
ments. But it is expected that a con- 
siderable part of the carrier work will 
be carried into the industrial-type 
power plant. 


Rickover Is Supervisor . . . The new 
project inherits the supervisor of the 
carrier project, Rear Adm. Hvman G. 
Rickover, who has also been in charge 
of the submarine reactor propulsion 
program. 

Electric utility officials and some 
AEC scientists who are counting on 
the power reactor to give a lot of 
ansWers en economic feasibility are 
none tco heppy over the Rickover 
assignment. They feel that any Navy 
man, intentionally or not, might tend 
to guide the power reactor develop- 
ment toward shipboard utility. 

Main difference between a carrier- 


type reactor and a power reactor is in 
compactness and shielding. An in- 
tensive effort to achieve compactness 
or light-weight shielding—both char- 
acteristics highly necessary for naval 
use—would skyrocket costs without 
contributing much to industrial re- 
actor development. This would dis- 
count much of the value of the project 
as it relates to the question of eco- 
nomic feasibility. 

To prevent the power reactor pro- 
gram from straying, AEC has forbid- 
den the expenditure of additional funds 
or time on adaptations that weuld pro- 
mote the shipboard utility of the 
power reactor. 


Progress Reports . . . The five in- 
dustrial teams studying the feasibility 
and design of atomic power gener- 
ating plants will have access to 
progress reports on the project from 
beginning to end. 

AEC first produced electricity from 
the atom at its experimental breeder 
reactor in Idaho Dec. 21, 1951. Rated 
capacity was 150 kw. In March of 
this year, it turned out some more 
power from its homogenous reactor 
at Oak Ridge. The submarine-pro- 
pulsion reactors are also capable of 
turning out power. They are rated at 
about 15,000 kw. 

The decision to go ahead with this 
industrial application of 
atomic energy was not without diplo- 
It was announced as 


promising 


matic overtones. 
the peacetime answer to the recent 
Russian weapon tests. 

On the surface, at least. it indicates 
there is enough slack in the U.S. 
atomic weapons program to permit the 
diversion of technicians and materials 
to civilian projects. 


Charles Wilson Heads Light Jubilee Committee 


Charles E. Wilson, former president of General Electric Co, last week was 


named chairman of the sponsoring committee for Light’s Diamond Jubilee. 


The committee will take the leadership in a nationwide celebration of the 75th 


anniversary of Edison’s invention of the incandescent lamp. 


Wilson, now chairman of the executive committee of W. R. Grace & Co. 


expects to announce other members of the sponsoring committee within the 


next few weeks. 


The Jubilee executive committee, 


headed by 


D. C. Luce, Public Service 


Electric & Gas Co vice president, and the program committee, under the 


direction of Ralph P. Wagner, Niagara Mohawk Power Corp, are already at 


work on plans for marking the anniversary. Celebrations are planned in 500 


communities in 43 states and the District of Columbia. 











PARTICIPANTS at the AEIC-EEI Joint Meter and Service Committee meeting included P. H. 
McCance, Duquesne Light Co president, H. H. Marsh, AEIC chairman, and C. V. Morey, 


EE! chairman. 


McCance presented the Pittsburgh redevelopment story at luncheon meeting 


Standardization of Meters... 


. . . for most residential services seems nearer realization, 
discussion at EEl, AEIC meter committee meeting indicates 


toward standardization 
on a general purpose watthour meter 
for essentially all residential services 
up to 100 amp was evident at the 
recent Pittsburgh meeting of the Edi- 
son Electric Institute and Association 


Movement 


of Edison Illuminating Companies 
Meter and Service Committees. 
A new 15-amp extended range 


meter was presented for this applica- 
tion by O. K. Coleman, vice presi- 
dent, Duncan Electric Manufacturing 
Co. His data indicate that high load 
capability has been achieved without 
sacrificing performance during light 
periods. The advantages are 
comparable, he said, to the change 
from 2-wire to 3-wire 


years ago. 


load 


services 20 


Approval Expressed . . . Following 
closely after Sangamo Electric Co’s 
offering of a meter designed for 100- 
amp residential services, Coleman’s 
announcement was welcomed by the 
committees. Members felt the ob- 
jective of two sizes of general pur- 
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pose meters—one for 100-amp 
services and the other for 200-amp 
services—now 


tainment. 


seems certain of at- 

Large Type A meters will require 
disconnecting blocks capable of 200- 
amp loading, said W. G. Knicker- 


bocker, Detroit Edison Co. He noted 


that there was a definite trend up- 
ward from 60 to 100-amp_ blocks 
with growing interest in 200-amp 


capability. With the 200-amp block, 
he said, will come a demand for meter 
enclosures large enough for 100-amp 
self-contained meters. And new at- 
tention to terminal size will be re- 
qu.red, according to a survey results 
reported by J. N. Schwartz, Columbus 
& Southern Ohio Electric Co. 
Galvanic corrosion of 
tween 


joints be- 
aluminum wire and brass or 
copper meter terminals has not proved 
too troublesome, according to data 
presented by E. B. Hicks, Carolina 
Power & Light Co. Some of the com- 
mittee members credited this success 
to careful covering of 


bi-metallic 


joints, while others cited limited in- 
stallation of aluminum entrances. 


Socket Deterioration . . . But meter 
sockets and clamping rings are prov- 
ing more vulnerable to salt atmos- 
phere attack. Several companies 
maintaining test racks at the sea coast 
reported rapid deterioration of alumi- 
num sockets and other metal parts. 
Wind-driven sand aggravates the de- 
teriorations, it was noted. and event- 
ually etches the glass enough to 
prevent reading the registers. One 
company reported cypress box enclo- 
sures to be the only type of meter 
installation with reasonable life ex- 
pectancy. 

Cyclometer registers for watthour 
meters now have been perfected to 
the point where use should prove 
satisfactory, E. L. Keller, Duquesne 
Light Co, declared. Friction has been 
reduced to less than 0.2% registra- 
tion even at light load, he said. And 
snap action eliminates split readings 
on all but the first dial, making for 
easy accurate reading, Keller pointed 
out. He said cyclometer registers can 
be adopted without reservation where 
policy demands direct reading. But, 
he noted, extra cost and more dif- 
ficult maintenance block general adop- 
tion. 

Grounding facilities on instrument 
transformers and polyphase meters 
will not be specified to the manufac- 
turers, the committees voted. 


PUD‘s to Consider Setting 
Up Agency to Build Dams 


A meeting called for Nov. 9 at 
Ephrata, Wash., by Glenn Smithers, 
Grant County PUD manager, may 
result in organization of the state’s 
Joint Operating Power Agency No. 1. 

Representatives of all PUD’s and 
municipal power systems in the state 
have been invited to attend. They 
will discuss and possibly adopt rules 
of organization of a power agency 
which, under a 1953 legislative act, 
could be empowered to build major 
dams and transmit power in the state. 

Grant County PUD, in calling the 
meeting, said “it is willing to join 
one or more municipal or PUD agen- 
cies in forming the joint operating 
agency.” It has been promoting con- 
struction of a two-dam project on 
the Columbia River at Priest Rapids. 
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Distribution System Planning... 


... fequires engineering imagination, Southwestern Public Serv- 
ice vice president tells Power Distribution Conference at Austin 


It is time for engineering imagina- 
tion in distribution system planning, 
H. O. Hodson, vice president, South- 
western Public Service Co, told the 
Sixth Power Distribution Conference 
held at Austin, Tex., Oct. 19-21. 

The conference, sponsored by the 
University of Texas, attracted more 
than 300 distribution engineers from 
all parts of the country. 

“It is foolish to build a distribution 
system today based on precedent,” 
Hodson declared. “We must go to 
higher voltages to increase capacity 
and better protection systems to avoid 
loss of the large blocks of capacity 
involved in the higher voltage,” he 
said. Hodson recommended the plot- 
ting of load curves on semi-log paper 
in order to get a better picture of 
trends. 


Panel Discussion . . . Members of a 
panel discussing distribution system 
planning agreed that long range plans 
must be made to meet the require- 
ments of rapidly growing loads and 
that as changes are made they should 
fit into that plan. The panel also 
agreed that more time must be spent 
on distribution planning for economi- 
cal operation. 

Relatively large air-conditioning in- 
stallations moving into residential 


oreas have brought the problem of 
providing three-phase service, W. C. 
Morris, Southwestern Gas & Electric 
Co, reported. On the Southwestern 
G&E system, he said, motors of 5 
hp or less normally are served single- 
phase. Exceptions are made, however, 
Morris pointed out, if more than one 
installation of 3 tons (42 hp) is going 
in at a time in the neighborhood so 
that they can be served from the same 
transformer bank. 

In the discussion, attention was 
called to the problems of (1) voltage 
flicker and its effect on motor capacity 
and motor heating, (2) voltage unbal- 
ance on three-phase circuits and its 
effect on motor capacity and motor 
heating, and (3) close design of motor- 
compressor combinations that results 
in lack of motor capacity to meet the 
requirements of normal voltage unbal- 
ance or regulation. 

Rapid increase of air-conditioning 
load makes it necessary to consider 
the use of network systems secondary 
voltages in excess of the present 
120/208Y systems, J. B. Hodtum, 
Allis-Chalmers Manufacturing Co told 
the conference. A study should be 
conducted, said Hodtum, to determine 
whether this should be 240/416Y, 
266/460Y, 277/480Y or 480 volt 
delta. 


Oil Testing and Reconditioning . . « 
At a conference on transformer oil 
testing and reconditioning F. C. 
Doble, Doble Engineering Co, in an 
absentee paper drew three conclusions: 

1. Development of economical oil 
maintenance procedures today are 
well under way. 

2. Attention should now be directed 
at a study of the effects of oil on solid 
insulation in under 
higher temperatures. 

3. Important new criteria for im- 
proved new oil are needed. Doble 
discussed the new tests for moisture 
content clay treatment and accelerated 
oxidation now being used to guide oil 
maintenance programs. He also des- 
cribed a new indicating meter for field 
measurement of water content in a 
flowing stream of oil. 

Three utility described 
oil reconditioning and inhibiting prac- 
HL. 
Miller said Houston Lighting & Power 
Co’s cost of 16¢ a gallon for reclaim- 
ing and inhibiting high acid oil, al- 
though high, is still very attractive 
when cost of new oil is considered. 
F. O. December cited a cost of 7.2¢ 
a gallon as cost of reducing neutral- 
ization number from 45 to 13 and 
raising IFT from 17 to 41.9. L. C. 
Eubank, Texas Power & Light Co, 
said his company avoids use of old 
oil in new transformers, prefering to 
use it in circuit breakers. He also 
warned that oils should not be mixed. 


transformers 


engineers 


tices in use on their systems. 


Switching Circuit Problems ... R. C. 
Van Sickle, Westinghouse Electric 
Corp, said that a solution of many 
problems of switching circuits with 
one or more banks of static capacitors 
appears possible through the use of a 
circuit breaker having a series resist- 
ance built into the interrupters of the 
breakers, bridging part or all of the 
interrupter. Such an arrangement 
holds voltages to 1.5 times normal 
and limits surge currents when switch- 
ing parallel capacitor banks, he said. 
Generator leads form one of the 
most important links in the power 
system and paper is the best insulation 
available to the cable industry, said 
M. H. McGrath, General Cable Co. 
Thus, it is a little surprising to find so 
little use made of paper insulation for 
cables used in this service, he said. 
Predicted rapid growth in system 
loads in the next 10 to 20 years em- 


MEMEERS OF PANEL on distr.b1t'o1 3 stem plenn'ng cro (sected, | to r) G. E. Schmitt, Lower 
Colorcdo River Authority; H. O. Hodson, Southwestern Public Service Co; Frank J. Meyer, 
Public S2rvice Co of Oklahoma; and O. W. Sommers, City Public Service Board, San Antonio. 
Standinz (1 to r) are Lee Cook, Texas Power & Light; and Sam Sharp, Southwestern G&E 


phasizes the need for protection of 
equipment on the distribution system, 
H. M. Towne, General Electric Co, 
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declared in a discussion of lightning 
problems. Towne described a new 
valve type arrester and said that pro- 
tection should be installed at the 
equipment it was to protect. Arrester 
life, he said, depends on the number 
of discharges per year and the size of 
the discharges. 


Cathodic Protection . . . Cathodic 
protection engineers are not trying to 
stop all corrosion, said E. H. Thalman, 
Ebasco Services, Inc. The objective, 
he said, is the elimination of major 
corrosion at reasonable cost. The cost 
of complete protection would likely 
be prohibitive, he pointed out. Aim 
of protection engineers is to hold the 
cost of cathodic protection to 2% or 
less of the cost of the protected sys- 
tem, Thalman said. 

Accelerated tests of aluminum con- 
nectors, using cyclic loadings which in 
some cases approached fault current 
conditions, were described by O. A. 
Boyer, Central Power & Light Co. 
Frequent application of sea water to 
connectors on the test rack formed a 
part of these tests. Boyer concluded 
that (1) aluminum can be made to 
work in contaminated areas, (2) in- 
hibitors must be used, and (3) a cover 
to exclude atmosphere will delay the 
action of contaminants on any alumi- 
num joint. 

Connector manufacturers were in 
agreement that all aluminum con- 
nectors were desirable not only for 
joining aluminum to aluminum but 
also for joining aluminum to copper. 
Parallel groove clamps and compres- 
sion connectors were preferred, they 
noted. 


POWER BRIEFS | 


® Lower coffer dam gave way last 
month at Folsom Dam project on the 
American River Sacramento, 
Calitf., ilooding the construction area. 


near 


Water in some spots was 98 ft deep. 
Upstream coffer dam, which broke 
last winter and spring causing con- 
siderable damage to the project, held 
fast this time. Cause of the 
Army Corps of 


break, 
officials 
from an in- 
creased flow in the river from a 2-in. 


Engineers 
figured, was pressure 
rainfall and the collapse of a small 
pond upstream. Reconstruction of 
the coffer dam has permitted resump- 


tion of concrete pouring operations. 
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@ A strong plea for construction of 


the $220-million Trinity River project 
in California was made by Reclama- 
tion Commissioner W. A. Dexheimer 
when he spoke Oct. 17 at a celebration 
marking the start of work on the 
Sacramento Valley Canals near Red 
Bluff, Calif. Dexheimer emphasized 
that the ultimate irrigation require- 
ments of the canals, a part of the 
Central Valley Project, call for more 
stored water and more firm power 
than is available from CVP. The 
Trinity River development would add 
1.6 billion kwhr to California’s power 
output. 

@ Oregon advocates of a high fed- 
dam at Snake River 


eral lost 


have 
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The plant 
was built t 
from the model er 


another bid to get on a state-wide bal- 
lot in May the question of whether the 
project should be built by public or 
private interests. Attorney General 
Robert Y. Thornton ruled that the 
proposed ballot question does not con- 
stitute a law of constitutional amend- 
ment under Oregon’s direct initiative 
and referendum code. 

®@ Philadelphia Electric Co has pur- 
chased a 43-acre tract of land in 
Eddystone, Pa., as a site for a generat- 
ing plant. Details of the new power 
station have not been formulated yet. 

@ Tennessee Valley Authority has 
established a government relations and 
economics staff which will be attached 
to the office of the general manager. 


It is the very mode! of a modern major power plant 


Built at a cost of $25,000, 


above it 


official 
of the plant considerably. 


42 ft high. 


Scaled at 


November 2, 


ihe scale model set off against the life-size plant 
saved more than $75,000 in engineering and material outlays in con- 
structing Hartford Electric Light's new Middletown Steam Plant. 


Hartford 


said that working from the model sp2eded design and construction 


in. to the foot, it is 10 ft long and 
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DUQUESNE LIGHT CO’s new polyphase metering box is explained to E. L. Schlottere, vice 
chairman of PEA’s Enzineering Section, and A. J. Keen, chairman of PEA’s Meter Committee 
by W. E. Osborn and J. F. Kennedy. Schlottere indicates where meter assembly will be mounted 


New Three-Phase Meter Box... 


... developed by Duquesne Light Co is demonstrated at meeting 
of Pennsylvania Electric Association Meter Committee 


Versatility and economy mark the 
new three-phase meter box demon- 
strated to the Pennsylvania Electric 
Committee at its 
Pa., meeting by 
and J. F. Kennedy, 
Designed for 
use with soc\et-type meters, the box 


Association Meter 
recent Lancaster, 
W. E. Osborn 


of Duquesne Light Co. 


is connected directly in the service 
tor loads up to 100 amp or to current 
transformers 


fabricated 


Pre- 


proper 


for heavier loads. 
provide 
metering connections for: 
230-v—kwhr, 


demand, and reactive kwhr. 


inserts 
1. Three-wire delta 
kw 
2. Three-wire 
and kw demand. 
3. Four-wire 120/208-v—kwhr, kw 
demand, and reactive kwhr. 
4. Four-wire 120/208-v—kwhr and 
demand. 
Economy siarts with low cost of 
the box which is provided for the 
install, 


+ 


delta 230-v—kwhr 


kw 


contractor to 


tinued. 


Osborne con- 
And ihe convenient insertion 


and connection of metering equipment 
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by utility persennel gives added sav- 
ings. The same convenience attends 
changing metering as required by an 
increase or decrease in customer de- 
mand, he said 

Trend toward standardization 
indicated by J. J. McFadden, Penn 
sylvania Power & Light Co, in his 
description of a uniform list of 


and — enclosures. 


Was 


ac- 
ceptable sockets 
Scranton Electric Co and the Luzerne 
Division of United Gas Improvement 
Corp, serving 
ubscribed to 


adjacent have 
the listing. 
McFadden suggested that other Penn- 


areas, 


same 


ylvania electric companies join the 
movement. 

Stroboscopic testing is not sufficient 
for calibrating watthour meter C+ 
cording to a report by E. H. Tyson, 
Pennsylvania P & L, and C. H. Cottle, 
Sr, Scranton Electric. 
jig setting eliminate the need to cali- 
brate. But to attempt to hold error 
below 0.5% by any present method 


is not economical, they 


Neither does 


said. 
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Albright Station... 


. . . is main topic of discussion 
at PEA Prime Movers Commit- 
tee meeting at Morgantown 


Main topic of discussion at Penn- 
sylvania Electric Association’s Prime 
Movers Committee meeting at Mor- 
gantown, W. Va., Oct. 19-20 was the 
new three-unit, 300-Mw Albright Sta- 
tion, jointly operated by Potomac 
Edison Co and Monongahela Power 
Co. 

Eugene Gordon, Potomac Edison, 
told the group that while the plant 
Was not particularly unconventional in 
design, the fuel and water supply and 
chosen site were distinctive. Scant 
condensing water dictated a cooling 
tower in order to derive the benefit of 
relatively chezp coal trucked in from 
a 500-million ton area, he said. Thus 
access to fuel overrode access io water 
and load in the site chosen on the 
Cheat River, he stated. 


Necessity for Tewer . . . Flow of the 
Cheat River is often as low as 100 
sec-ft, hardly enough for the 60-Mw 
unit, Gordon pointed out. Conse- 
quently, he said, a 136,000 gpm cool- 
ing tower was installed to lower the 
temperature of the water from the 
dammed pool adjoining the station. 
The tower is designed to meet 80% 
of the requireinents for 300 Mw. 

Details of the boilers and_ turbo- 
generators were described by C. F. 
Hawley, Riley Stoker Co, and D. J. 
McLaughlin, General Electric Co. 
Plant’s first unit, they said, was in 
operation 18 months from the date of 
the beginning of excavation and only 
three weeks frem the time training 
began for the newly assembled oper- 
ating stafi. The plant, running at 150 
Mw, is operated by 42 men. 


Early Troubles ... Start-up and early 
operating troutvles of Albright Station 
were described by C. B. Withers, plant 
manager, as being a bit other than 
typical. Following are some of the 
difficulties he discussed. 

i. Stainless steel burner tins came 
unwelded and were replaced by burn- 
ers entirely of stainless steel. Carry- 
over at the outset later disappeared, 
probably a result of self-washing. 

2. Wet coal froze at the pulverizer 
in cold weather and this was relieved 


(Continued on page 172) 





THERE ARE NO CHIMNEYS on these houses. None are needed because they are all-electric even to house heating 


To Cope with House Heating Load 


Local Study Is Essential 


Atlantic City Electric finds load peaking 
in early morning, most of energy usage at night 


JOHN B. TAYLOR and T. B. KNOX, Atlantic City Electric Co 
E. B. WEBB, Radiant Glass Heat of South Jersey, Inc 


Diversity factor low, demand factor fairly high, elimi- 
nation of the usual sharp peak of cooking load, and over- 
capacity in distribution transformers. These were among 
the findings of a study of electric house heating by the 
Atlantic City Electric Co. 

Opportunity for the study was provided by 20 all- 
electric homes served by one feeder in Northfield, N. J. 
The homes, occupied by middle-income families, are of 


80 


one-story frame construction, and range in size trom 
5,825 to 7,100 cu ft, except for one which is 9,100 cu ft. 
All are equipped with storm sash and doors and are well 
insulated, 4 in. of rock wool in the ceilings, 2-layer alumi- 
num foil insulation in the walls and 4-layer in the floor. 
They are heated by radiant glass panels, averaging 6.6 kw 
per house for a total of 132 kw. Other load, ranges, water 
heaters, lighting, and miscellaneous, brought the total con- 
nected to 398 kw at the time of the study which began 
Jan. 31, 1952, and continued through May, 1952. 


The Tests . . . For the tests a recording ammeter and a 
totalizing wattmeter were installed on the feeder serving 
the 20 homes. Each of five test houses had a combination 
watthour and demand meter to register total use and a 
watthour meter and a 15-minute recording demand meter 
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to measure the heating load only. The test houses were 
all of 5,825 cu ft volume with 5.6 kw of heating. Addi- 
tionally, a combination watthour and demand meter was 
installed to measure total use in each of two groups of 
these houses. 

It was evident from the data collected that the heating 
requirement varied with the difference between inside and 
outside temperatures, lagging the temperature changes 
somewhat. Consequently, there was practically no di- 
versity of demand between houses. The consonance of 
temperature changes and heating requirements appears in 
an accompanying graph. As part of the heat in the house 
is provided by energy used in cooking, water heating, 
lighting, etc, the general pattern of the heating unit load 
may be expected to approximate the daily load curve 
shown here, which was calculated from the 5-house tests. 
This curve shows that most of the energy for heating is 
used at night. 


Morning Peak .. . With a very few exceptions the daily 
peak demand of the 20 houses occurred between 7 and 
8 AM, but the highest demand of the heating units came 
about two hours earlier. The maximum demand for heat- 
ing alone was 88 kw at 6 AM on Feb. 15. Against 132 kw 
of connected heating load, this is a demand factor of 
66.7%. During the critical 5 to 6 PM period of this 
same day, the heating demand was 38 kw resulting in a 
demand factor of 28.8%. At this time the demand of 
the non-heating load was 27 kw and its demand factor 
thus about 10%. 

It is to be noted that during the test the thermostat 
settings remained fixed, were not turned down at night. 
If they had been, a high demand between 7 and 8 AM 


when they were turned up would have been expected. 
For the first 12 months of complete occupancy of the 


20 homes in the study, the energy consumption was 
277,601 kwhr and the maximum demand 114 kw, for an 
annual load factor of 27.8%. In a later 12-month period 
these 20 houses plus 2 more used 341,903 kwhr and the 
highest demand was 120 kw—an annual load factor of 
32.5%. 

The characteristic early evening peak, which would be 
expected for a group of houses all having electric ranges, 
does not appear in the data of the test. The heating load 
absorbs it entirely. 


Demand Factor High . . . In the accompanying tabulated 
data of the 5-house test, two things stand out, demand 
factor and heat factor. The former goes up to 125% 
in two of the houses and in all except No. 5 is frequently 
above 100%. The causes of this are assumed to be two- 
fold—the temperature coefficient of resistance of alumi- 
num, which is the conducting metal on the glass panels. 
and the 15-minute demand period. Starting up, the alumi- 
num grid on the panel takes more current than at the 
operating temperature of around 300 dg F at which the 
panel is rated. As the panel gets warmer the current 
drops rapidly. The shorter the demand period, the more 
apparent is this phenomenon. 

The heat factor (kwhr per degree day per 1,000 cu ft) 
data show large variation, from a high of 0.474 in house 
No. | to a low of 0.004 in house No. 5. Since all 5 of the 
houses presumably have equal thermal insulation and 
weather exposure, this large variation must be ascribed 
to conditions of occupancy. It is very probable, for in- 
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Kw Demand — % of Maximum 














aeaae panel ae for February 1952 | 
{754 degree doys ) based on test of five homes 


tote 


23456789 10N 12 
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789 10112 1 
Time 


EARLY MORNING PEAK and greatest energy usage after 10 PM 
are characteristic of electric heating load with fixed thermostat 
settings which avoid warming up after a cold night 


REPRESENTATIVE TWO-BEDROOM HOUSE in 20-house all-electric 
project at Northfield, N. J., is served by Atlantic City Electric Co 


81 





Load Characteristics of Atlantic City Electric Cos 20-Home Project 


1 Demand- Kw 
10 
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40 degree days 38 degree days 3! degree days 
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AM 
Feb.17, 1952 
22 degree days 24 degree days. 32 degree days 3! degree days 


_ Total feeder demand 


i2 6 
PM 
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Feb.18, 1952 


fe 6 2 © 
AM PM 
Feb.19, 1952 


eS 2 © 2 
AM PM 
Feb. 20, 1952 


HEATING LOAD of 20 houses, calculated from tests made on five of them, is paralleled with total load measured on feeders 


stance, that house No. 5 was not occupied in the week 
of March 17 to 24 and no heat was used. This is the 
only explanation for the heat factor of 0.004. The range 
of heat factors in this test emphasizes the importance of 
judgment in the use of this factor as an element in esti- 
mating energy use for house heating. 


Transformer Capacity . .. The distribution transformer 
capacity initially installed for the 20 homes was 200 kw, 
50% of the connected load of 398 kw. 
the been 


about The tests 


showed that capacity could have reduced to 


around 25% of the connected load without danger to 
the transformers which are capable of handling loads con- 
siderably above rating during cold weather. 

The data of these tests must be regarded as indicative 
of the load characteristics of house heating with radiant 
They do not permit the drawing of any 
generally applicable conclusions. Instead, rather, they say 
that the characteristics of the load as determinants of 
system demand responsibility should be the subject of 
research and study in the local frame of climate, living 
habits, and income brackets. 


glass panels. 


Electric Radiant Glass Heating at Oak Park Manor, Northfield, N. J. 
1951-52 Heating Season 
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Farm Family Likes 
Electric Heating 


Costs more but is worth it. Service outage 
fails to dampen satisfaction 


JACK MYERS, Electrical Consultant for 
Public Power District, Syracuse, Neb. 


Eastern Nebraska 


Actual cost of electricity to heat the W. J. Barr farm 
home near Liberty, Neb., through the seven months, 
October, 1952-May, 1953, was $221.21. The estimate 
had been slightly less, $210.58. Agreement between 
estimate and actual would have been even closer had it 
not been for a ground on the system which was discovered 
and removed after the first month’s operation. The ground 
was caused by a wire that was scraped while being pulled 
into the conduit. Estimated and actual energy consump- 
tions and bills by months appear in the table. 


Paid Regular Rate for House Heating Energy ... The Barr 
home is typical of the prosperous Nebraska farm, well- 
built, insulated throughout, and with storm windows and 
doors. The Barrs became interested in electric heating be- 
cause of its convenience and cleanliness. They also wished 
to avoid the chore and bother of fuel heating. On the basis 
of an estimate from the Standard Sales & Distributing 
Co, Omaha, they approached their energy supplier, Eastern 
Nebraska Public Power District, hoping to obtain a special 
rate. In this they were disappointed, but they went ahead 
on the regular rate, 2¢ per kwhr for monthly use over 
200 kwhr. 

The floor plan of the house shows locations of nine 
heating panels on the first floor. The upper floor has only 
one panel in the bathroom, none in the four bedrooms. 
Total connected heating load is 9.5 kw, eight panels of 
1,000 w and two of 750. 


Inside Temperatures Ranged From 66 to 68 F ... The 
panels are controlled by “blind” thermostats. no figures 
on them, only “high” and “low” at ends of the scale. 
According to the test thermometers, inside temperatures 
ranged from 66 to 68 deg F. Thermostats were not set 
down at night. The 2¢ rate applied to energy used for 
heating as the Barr’s previous monthly consumption varied 
from 250 to 400 kwhr. 


Some Data Not Accurate ... For the seven months of 
the test, the energy requirement averaged 2.03 kwhr per 
degree day. The estimated requirement was 1.77 kwhr. 
Comparison of these figures is subject to question because 
of difficulty with the thermometer that was installed to 
record the outdoor temperature. Sometimes it worked; 
sometimes it did not. 

A snow and ice storm in November interrupted service 
to the Barr home for 94 hours. This was uncomfortable, 
but according to Mrs Barr, they were no worse off than 
their neighbors who had stokers or other automatic heating 
equipment powered by electricity. 
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; Monica! 
WINTER HEATING by electricity of this Nebraska farm home cost 
only $221.21. Its occupants, and owners were satisfied 
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LOCATIONS of nine heating panels on the first floor of Barr home 
are shown in diagrams. There was only one panel on the second floor 


Comparison of Estimated and Actual 
Performance 


Est Actual Est Actual 

Month Degree Degree Kwh Kwh Est Actual 

Days Days ConsumpConsump Cost Cost 

(1) (2) 
877 $14.47 $17.54 
1407 27.46 28.14 
2452 41.47 49.04 
2168 45.41 43.36 
1909 38.50 38.18 
1239 28.73 24.719 
1008 14.54 20.16 


11060 $210.58 $221.21 


October 
November 
December . 
January... 
February... 
March... . 
April. 


342 
744 
1169 
1280 
1088 
810 
410 


5825 


308.5 
748.5 
1188.5 
1151.0 
798.5 
713.0 
547.5 


5446.5 10330 


S75 
1320 
2075 
2268 
1928 
1438 

726 
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Cleveland Utility Reports Experience 
With Electric Panel Heating 


Study reveals load characteristics and consumption factors 
to aid in developing engineering standards and cost of serving 
panel heating customers. Report covers 10 week test of 32 homes 


Conclusions to be drawn from anal- 
ysis of 32 electric panel heating in- 
stallations on the system of Cleveland 
Electric Illuminating Co over a 10- 
week period from January to April 
1952 include the following: 

1 Kilowatthours per M cu ft per 
degree day for houses studied ranged 
from 0.41 to 0.17. 

2 Calculated range of annual use 
was from a low of 6,100 kwhr for a 
3,300-cu ft house to a high of 16,000 
kwhr for an 8,600-cu ft house. 

3 Houses without storm doors and 
windows and with uninsulated floors 
had about 50% higher consumption 
than those completely insulated. 

4 Raising the thermostat setting one 
degree had the same effect as if out- 
side temperature dropped one degree. 

5 Maximum demand expressed as 
a percent of capacity varied inversely 
as the outside temperature. The plot 
of demand with temperature followed 
a straight line relationship. 

6 Demand at design conditions 
(—5 F) as determined by extrapola- 
tion of available data appeared to be 
on the about 20% 
maximum installed capacity. 

7 No correlation could be found 
between wind velocity and maximum 
demand. 


average below 


8 Although time, temperature, and 
thermostat setting and living condi- 
tions affect the load curve, the pre- 
dominate factor was time. 

9 There is not much _ diversity 
among heating load customers. 

10 Based on limited data it appears 
that panel heating improves the indi- 
vidual customer’s total monthly load 
factor during the heating season. 

11 Individual monthly load factor 
during the heating season for the panel 
heating load ranged from 20 to 65% 
with the average of the individual 
monthly load factors 38%. 

12 Load factor and use characteris- 
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tics differed from the results secured 
in other cities in the same general 
area. But results correlated more 
closely with other cities near large 
bodies of water. Apparently the effect 
of water on Cleveland area weather is 
responsible. 


Scope of the Study ... The 32 homes 
used in this study included large 
(over 5,000 cu ft) and small (under 
5,000 cu ft) units but did not include 
those that had misapplications of panel 
heating as the aim was to reflect 
normal expectations of sound applica- 
tion. 

All homes were insulated. An 
“above average insulation” home had 
all walls and floors insulated and had 
complete storm doors and windows 
throughout. If a house lacked any of 
these requisites, it was classified as 
“blow average insulation.” 

Granhic recording demand meters 
were used both to measure the heat- 
ing load independently and, where 
possible, to measure the total house 
These meters were of the in- 
tegrating demand-type which record 
demand for 30-minute clock periods. 

A summary of the results are 
shown in Table I. Descriptive data 
on individual homes metered are in- 
cluded in Table II. 


load. 


Effects of Temperature and Insula- 
tion . . . Degree days was chosen as 
the independent variable because it 
was the most convenient index of tem- 
perature and weather data were read- 
ily available in that form. 
Cleveland’s average annual heating 
season contains about 6,000 deg days. 
Applying this to the average size 
home of 6,350 cu ft and the average 
consumption of 0.28 kwhr per 1,000 
cu ft per deg day resulted in an aver- 
age annual use of about 10,500 kwhr 
for panel heating. The calculated 


range of annual use was from a low 
of 6,100 kwhr for a 3,300 cu ft house 
to a high of 16,000 kwhr for an 
8,600 cu ft house. 


Factors Controlling Maximum De- 
mand ... Use of maximum demand 
as a percent of capacity eliminated 
variations in the size of customer, 
which varied from 5.65 to 13 panels. 
It also minimized the differences in 
insulation. 

Data were available for tempera- 
tures extending only as low as 5F. 
By extrapolation it was found that the 
temperature at which demand would 
reach rated capacity of heating units 
was about —30 F. Demand at —5 
F (design conditions) was about 20% 
below maximum installed capacity. 

The reason for this is reserve heat- 
ing capacity, some of which may be 
considered as excess capacity. The 
panel heating requirements of a home 
are often designed with a_ built-in 
safety factor of surplus capacity to 
insure quick response or recovery to 
thermostat settings. Some additional 
excess capacity may come about by 
the customer putting in a_ full-size 
1,000-watt panel in each major room, 
although the size of the room may 
warrant only a 450- or 600-watt panel 
since the large panel will cost only 
about 30% more and have 
twice the capacity. 

No correlation could be found 
between wind velocity and maximum 
demand. The absence of correlation 
does not necessarily mean that the 
wind has no effect on maximum de- 
mand, but rather indicates that other 
compensating variables override the 
wind’s effect. These allied weather 
factors are the direction, time and 
duration of the wind, the degree of 
sunlight, the amount of snow, etc., 
and the fact that all these items may 
vary locally. 


about 
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Daily Load Characteristics . . . Group Table |—-Summary of Panel Heating Characteristics 
characteristics and daily !oad curves 1951-52 Season 


of individual customers show three 


es a aie “ Max Avg Monthly 
major factors controling shape of the Volume Max Demand Kwhr per Load Factor Annual 
load curve: Cust. Heated Demand As ‘%of Deg Day Heating Load 


No. Cu ft Actual Capacity per M Cu ft Season Factor 
Time—Daily coincident maximum de- A-1 Small F. nes—Below Average Insulation 
mand occurred between 6 and 8 AM, 
Siege ; 12 4860 6.7 95.7 0.33 
but individual maximum demand oc- 17 3256 48 85.0 0.31 
curred between 5 and 8 AM. A second 18 4245 4.2 74.3 0.33 
daily peak between 7 and 9 PM aver- 22 4930 5.3 19.6 0.41 


aged 70 to 90% of morning peak. Group 4320 5.3 83.7 0.35 


Temperature — Outside temperature A-2 Large Homes— Below Average Insulation 


determined size of the daily peaks. 1 5502 91.4 


> lox > gener: ‘ 3 5649 88.9 
The load curve generally followed 9 8560 160 
the outside temperature, lagging it 14 6158 72.5 
pveral hours, but ae anil ee 15 6700 72.2 
severa oun ut morning and eve 04 7978 san 
ning peaks were still superposed on 95 6608 103.0 
the curve as it followed temperature 28 6988 63.0 
Variations 31 5292 79.0 
a ao 32 6298 65.0 


81.3 


— 
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Thermostat Settings—Maximum de- Group 6575 
mand of customers who kept thermo- 
stat settings constant was about 10 to ane _— 
20% lower than those who cut them : 6030 175 


back at night. 8 6503 68.6 
10 6510 67.5 


. . om ; ‘ 13 6936 70.0 
Diversity . . . There is not much di- 9% 7488 100.0 


versity among heating load customers. 30 8250 78.0 
On the coldest days full group di- 
versity is reached with about ten cus- 
tomers. Coincidence factor was only Overall 

90%. Although group coincidence Aamnge ome 
factor is high, there is also some di- 

versity between heating customers and 


~ 
-_< 


B-2 Large Homes—Above Average Insulation 
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Group 7190 76.3 


—_ 
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other customer classes. 
Most of the survey homes were all- 


electric. Total load curve for these Table IIl—-Descriptive Data on Homes Metered 
customers was essentially the same Windows & Doors 


shape as that of the panel heating Volume Kwhr Insulation No. with Thermostat 
load except that the peaks were broad- Cust. Heated _ per Walls & Storm Crawl Setting 

ened. Load characteristics, such as No. Cuft DegDay Ceiling Floor No. Sash Space Day & Night 
annual load factor and diversity, of Group A-1 Small 


Below Avg. Insulation 
the total load of a panel heating cus- 


; 12 4860 1.61 4 in. ‘ 68—68 
tomer are essentially the same as those 17 3256 1.04 Ain. : 710—60 


of the panel heating load itself. 18 4245 1.39 4 in. -  J2—72 
Individual monthly load factor dur- = oH oa oo ili 

ing the heating season ranged from 20 Group A-2 Large—Below Avsg. Insulation 

to 65% with an average of the indi- 5502 1.37 PY 

vidual monthly load factors of 38%. 5649 1.91 4 in. | 

Annual ioad factor for individual cus- eee act pen 

tomers ranged from 16 to 30% with 71978 2.50 hin 

an individual average of 20%. These 6608 2.52 4 in 

individual load factors compared 6988 2.02 sin 


il 
at 
wd 
iA 
; 7 : 5292 1.7 3 in. R 
favorably with corresponding load 6299 4.75 4 in. | 
factors of all electric homes without 
panel heating. But the annual group 
load factor of approximately 25% for 2 8592 1.45 4 in. e. 12—65 

i. 7 6030 1.49 4 in. 30 in. 70—70 


Group B-2 Large—Above Avs. Insulation 


the panel-heated houses is consider- 8 6503 1.64 30 in. 65-—65 
ably lower than the group load factor 10 6510 1.44 4 in. 24 in. 75—15 
for all-electric homes without panels. - ao Her rte “ ke. a 
Close study of the tables will reveal 30 8250 1.69 2 in. in. 48 in. 69—55 
much data of value and interest to 
Key: A = Aluminum Foil | = Insulwool R = Rockwool S = Spunglass 


the house heating engineer. B = Basement. 





Illinois tests show peak re- 
sponsibility of heating load and 
added investment to be small 


VIRGIL R. BEERY, Radiant Glass Distrib- 
utors, Springfield, III. 


Load factors between 30 and 40° 
can be computed for electric house 
heating in rural areas if the incre- 
mental demand of the heating load 
at time of system peak is used as the 
base for calculation. This is not an 
unreasonable procedure because the 
contribution of a given load to the 
system peak is a large determinant of 
the cost to serve that particular load. 


Farms Served by Co-ops . . . Demand 
and energy-use data were obtained in 
the winter of 1952-53 from 11 central 
Illinois farm and rural homes heated 
by glass panels. Shelby Electric Co- 
operative serves two of the homes: 
the other nine are connected, one 
each, cn the lines of Clay Electrical 
Cooperative, Inc; Illinois Rural Elec- 
tric Co; Wayne White County Electric 
Cooperative; Clinton County Electric 
Cooperative, Inc; Adams Electric Co- 
operative; Southwestern Electric Co- 
orerative, Inc; Coles-Moultrie Electric 
Cooperative; Springfield Municipal 
System; Central Illinois Public Service 
Co. 

These suppliers furnished and in- 
stalled watthour meters with 15- 
minute demand registers, two in each 
home, one on the total load and the 
other on all except the heating panels. 

All of the houses are well insulated. 
rock wool in ceilings and walls, foil 
under the floors, storm windows all 
around. Three are new, two re- 
modeled, and the rest of varying age. 
Heating indexes of the group (kwhr 
per degree-day per 1,000 cu ft) vary 
from 0.22 to 0.33. The annual degree- 
day range in the area is from 4.600 to 
5,500. 


Home used in panel heating test was built some time ago. . 


Demand Records... Occupants of the 
homes read the demands on the meters 
twice daily, at 4 PM when the hands 
were set back and at 7 PM without 

This was remodeled when electric heating was installed setting hands back. Thus two demand 
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Load for Farm Lines 


records were made, for 24 hours and 
for the system peak period from 4 to 
7 PM. 

It was the idea of this set-up that 
the difference between total and non- 
panel demands could be taken as the 
heating demand. This difference, of 
course, is not the actual heating de- 
mand but is the incremental demand 
added into the total by the heating 
load. And on this increment depends 
any additional cost to serve resulting 
from the heating load. 

The differences between readings 
of the two watthour registers were an 
accurate record of electricity used for 
heating in each home. 

The tests began in December and 
continued through April, including the 
winter’s coldest weather. The highest 
demand data can thus be taken as 
maximums for the season and energy 
uses can be extended proportionately 
to degree-day records to cover the full 
year. On this basis, Table I was com- 
piled. 


Not Coincident, But... The total load 
and non-heating load demands in 
Table I cannot be taken as coincident 
although they may be in some cases. 
But the between them, 
whether they are coincident or not, 
represents the additional distribution 
capacity requirement of the heating 
load. This is another way of saying that 
the investment cost responsibility of 
a given load is not to be determined 
on the characteristics of that load 
taken by themselves but on those char- 
acteristics in relation to those of other 
loads that combine with the given load 
into a total. 


difference 


Just as the distribution capacity re- 
quirement. or peak responsibility, of 
electric heating service can be arrived 
at as the difference between total and 
non-heating peak demands recorded 
in 24 hours, so can its generation and 
transmission requirement be taken as 
the difference between those demands 
as recorded in the system peak period 
of the day. 


Off-Peak Control . . . Unfortunately, 
competent data on demands in the 
hours 4 to 7 PM were obtained from 
only three of the 11 houses in the test. 
They appear in Table II. These data 
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are not sufficient to justify any positive 
statement, but they do indicate that 
the generation and transmission peak 
responsibility of electric house heating 
is not so large as would seem at first 
gance. In this connection it is perti- 
nent to observe that with panel heating 
it is possible io reduce this responsi- 
b.l:ty to one fourth or even to zero by 
use of time control. Tests have shown 
that panels can be operated at half 
voltage or even cut off entirely for a 
considerable pericd without discom- 
fort to occupants of a house. 


Rural Service Adaptable For Heating 
. .. It is to be kept in mind that the 
data here presented came from in- 
stallations in farm and rural homes. 
In service to such homes the distribu- 
tion system picture is quite different 
from what it is in urban service. In 
general, there are no long secondary 
runs, and a transformer for each 
customer is the rule. The matter of 
additional distribution capacity for 
house heating becomes almost an aca- 
demic 


consideration. A transformer 


TOTAL LOAD :s measured on one meter, non- 
heating load on the other to obtain test data 


large enough to handle the summer 
load of farmstead and home will have 
more than ample overload capacity 
to carry the heating load in winter. 
And the requirement of the heating 
load in respect to generation and 
transmission capacity can be minim- 
ized by time control. Thus electric 
house heating is a most desirable load 
on rural lines, a load that offers a 
large increase in energy usage with 
small additional investment necessary 
to serve it. 


Table I—Incremental Heating Demands and Load Factors 
Derived from Them 


Non-Heating 
Load 
Demand-Kw 


Total Load 


House Demand-Kw 


BO 
on 
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Averages 


Heating Load 
Increment-Kw 


Est. Annual 
Heating Kwhr 


11,000 
16,000 
12,000 
18,000 

8,500 
13,000 
20,000 
10,800 
13,800 
13,300 
19,000 


14,127 


Annual 
Load Factor “ 


30.6 
247 
23:2 
38.1 
3.3 
202 
22.8 
20.5 
31.5 
24.1 
24.1 


24.2 
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Table II—House Heating Incremental Demands and Load 
Factors—4 to 7 PM 


Non-Heating 
Load 
Demand-Kw 


4.4 
4.2 
3.8 


8.37 4.1 


Total Load 
Demand-Kw 


1 8.2 
6 8.8 
10 8.1 


House 


Averages 
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Heating Load 
Increment-Kw 


Est. Annual 
Heating Kwhr 


11,000 
13,000 
13,300 


12,433 


Annual 
Load Factor “7 


33.0 
Jae 
34.5 


sa3 


3.8 
46 
4.4 


4.27 





Controlling the House Heating Load 


Most installations today do not reach maximum benefits 
obtainable through control of demand and refinement of regu- 
lating methods. Here’s how they can do so 


Among characteristics of electricity 
favorable to its use for house heating 
are its simplicity of application to a 
variety of heating system types and 
its adaptability to automatic control. 
The heat input can not only be regu- 
lated to maintain desired temperature. 
But the controls may also provide fea- 
tures for reducing peak demand from 
heating load imposed on distribution 
facilities and elsewhere within the 
utility system. Unfortunately, the ma- 
jority of installations today do not 
achieve potential benefits obtainable 
through control of demand and refine- 
ment of regulating methods. 

Weather-compensating types of con- 
trol systems, used mainly in com- 
mercial and industrial buildings and 
institutions but available for 
residential structures, are well estab- 
lished. The Buyers’ Directory for heat- 


also 


Condensation of paper presented at 1953 
American Power Conference 


W. F. FRIEND, 
Mechanical Engineer, Ebasco Services, 
Inc., New York, N. Y. 


ing equipment exposition held several 
months ago in Chicago listed 17 mak- 
ers of such control. For buildings 
heated by steam, it has been the prac- 
tice to change supply pressure or re- 
turn-line vacuum in conformity with 
weather fluctuations. This practice 
proportions system heat input to heat- 
ing requirements and provides bene- 
fits of modulation. 


Automatic Control Systems ... Ad- 
vances in control methods and devices 
through the past decade have yielded 
better sensitivity and stability, closer 
response to fluctuating load conditions, 
greater simplicity of calibration and 
initial adjustment, and lessened main- 
tenance—along with falling prices and 
rising quality. For electric resistance- 


type installations we can expect fur- 
ther refinements with attention toward 
improvement of load characteristics. 
These will come once manufacturers 
become aware of the size of the mar- 
ket and receive sufficient information 
on performance characteristics de- 
sired by users, consultants, and utili- 
ties themselves. 

The advances in automatic control 
technique have come about through 
application of the so-called “feed- 
back” principle of regulation. This 
embodies four essential functions: 

1. Measurement of the desired con- 
dition 

2. Comparison with a standard 

3. Application of correction 

4. Check after correction 

By making increments of correction 
or frequency of application progres- 
sively smaller, any desired degree of 
accuracy can be attained. With man- 
ual control, functions two, three, and 
four are performed by a human op- 
erator who then supplies the feed- 
back link. 

Automatic control systems may be 
classed under two broad headings: 

1. Open sequence, in which one or 
more independently variable factors 


Observations on Electric House Heating 


@ Electric heating should be confined to houses 


insulated with double windows or at least weather 
stripping. 


@ Seasonal consumption, expressed as heat fac- 
tor (ie kwhr per degree day per 1,000 cu ft gross 
volume), seems to be between 0.3 and 0.4. 


@ Heat factors above 0.4 usually result from 
faulty insulation, severe exposure, or abnormal liv- 
ing habits. 


@ Heat factors less than 0.25 result from “inci- 
dental” living, utilization of only part of available 
space, or other unusual conditions. 


@ There is a tendency to size installations at or 
below design requirements, unlike with fuel-using 


systems, for which “reserve” capacity margins up to 
30 or 40% have been added to assure rapid heating, 
quick recovery, and adequacy for extreme weather. 


@ Coincidence factor for many complete instal- 
lations used for normal living come within the limits 
of 0.75 and 0.95; relationship of outdoor tempera- 
ture to design factor affects the value. 


@ For groups of houses sized as to rated capacity 
of installation, annual load factor of heating load 
for a normal season can be expected to be below 
20% on the basis of diversified demands and below 
15% of non-coincident demands. 


@ Characteristics of heating load under present 


methods of design and operation are less favorable 
than of total other load of residential customers. 
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or quantities act to regulate the con- 
trolled variable or result. 

2. Closed system, in which the con- 
trolled result is itself reflected back 
and becomes a component among 
the regulating tactors. 

An example of the open system is 
found in the hypothetical use of an 
outdoor thermostat to regulate power 
input to heating installation. As out- 
door temperature falls, voltage applied 
to terminals of the resistors is in- 
creased, or the number of resistors 
placed in operation increases. The 
system requires calibration for spe- 
cific conditions of each installation; if 
desired, several sets of conditions may 
be applied selectively. 

Essential feature of the open se- 
quence system is that indoor tempera- 
ture produced has no effect on action 
of the control nor does it serve as a 
correcting _ factor. Consequently, 
changes in sunshine or wind, or in- 
ternal heat contributed by the light- 
ing system and appliances will react 
and disturb indoor temperature. 

Closed system or feed-back type 
overcomes such difficulties. It brings 
directly into effect the quantity to be 
controlled and thus creates inde- 
pendence from all disturbances. More- 
over, it does not require calibration 
for each special condition or combina- 
tion. Feed-back control, unlike open- 


sequence control, must nevertheless 


involve some error, since error brings 
about the correction. 


However, the 
error can usually be made small with- 
out undue complication. 

An example of closed sequence con- 
trol is obtained by changing location 
of the thermostat from outdoors to 
indoors. So long as the thermostat is 
unsatisfied, power is supplied to re- 
sistors. Resulting rise of indoor tem- 
perature affects the thermostat and 
cuts off the power when temperature 
becomes too high. Modulation is ob- 
tainable by varying amount of power 
supplied, in some proportion to de- 
gree of error existing. 


Factors in Control . . . In choice of 
control principles and devices there 
are self-regulating factors inherent 
with all heating applications: 

@ Thermal storage or “flywheel” 
effect inherent in buildings; i.e., heat 
released by structural materials and 
contents, tending to retard fall of in- 
door temperature when voltage is re- 
duced or power cut off. 

® Heat contributed from concur- 
rent electric consumption for lighting 
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r Annual Load Factor-% 
25 


A- Theoretical, with ny 
temperature TAC 975% 


4000 2000 3000 4000 5000 6000 7000 8000 
Normal Degree-Days (Base 65 Days) 


LOAD FACTOR of house heating can be improved. 
from test data of installations made on basis of “design temperature in common use.” 


Curve C shows load factors derived 
But 


because of inadequate structural insulation and more heating capacity than design requires, 
realized load factors are lower than theoretical ones of Curve B. Load factor can be bettered 
by calculating installations on ASHVE “TAC 97.5% Curve A,” with design temperature of that 
value, shows it was equalled or exceeded 97.5% of December to March hours 


and appliances, when total load of 
residence is high. 

® Benefit obtainable from adequate 
insulation of the structure, in reduc- 
tion of amplitude and time rate of in- 
door temperature fluctuation. 

@ Infrequent occurrence and limited 
duration of extreme low temperatures, 
seasonally and daily. 

@ Reduction of power input to re- 
sistors, caused by distribution system 
voltage regulation and line drop which 
accompany peak demand. 


Developing Control . . . In addition 
to simple voltage reduction by trans- 
fer of resistor units between 240 and 
120 v there are 
other methods to achieve improve- 
ments in accuracy and uniformity of 
temperature control, in economy of 
energy consumption, and in reduction 
of peak demand. These include: 

@ Use of autotransformers to pro- 
vide voltage at terminals continuously 
variable over a substantial range. 

@ Circuit arrangement for series- 
parallel switching of resistors. 

@ Programming device to shift 
power supply from one room to an- 
other, with or without bias of the tim- 
ing schedule by means of an outdoor 
thermostat and/or by total load. 

@ Load regulation by carrier cur- 
rent from contral point or substation. 


on 3-wire service, 


1953 


Some of 
structed 


these have been con- 
experimentally or given 
limited field trial. They can provide 
modulating whereby 
heat delivered is regulated in con- 
formity with outdoor temperature and 
sunshine. 


characteristics 


Greater cost of improved equipment 
should not be a deterrent, consider- 
ing potential savings through reduc- 
tion of peak demand and _ benefits 
from better control of indoor tempera- 
ture. Economies can be looked for 
with modern fabrication methods and 
mass production of such devices as 
autotransformers. For example, a 
manufacturer has indicated that cost 
of a 7.5-kva autotransformer for 240- 
186 v that is to provide 60% of normal 
heating capacity in addition to the 
25% obtainable with line-to-neutral 
transfer, would be less than $50. Va- 
riable ratio features add to the cost. 


Capacity Requirements . . . The di- 
rect, obvious, and economic method 
of “load limiting control” necessary 
with electric heat is to hold installed 
capacity at the minimum amount 
capable of giving satisfactory heating 
service, in two ways: 

1. Provision of adequate thermal 
insulation and “tight” construction. 

2. Avoidance of surplus capacity in 
heating units. 





Because electricity is more expen- 
sive than fuel-generated heat, its use 
justifies greater outlay for insulation, 
double glazing, weather stripping, and 
careful workmanship. 


Rate Schedules . . . Apart from auto- 
matic devices that limit load peaks of 
house heating, a large measure of con- 
trol is exercised through rate sched- 
ules. A demand element is common 
where large amounts of low load fac- 
tor business must be served. It is in 
a sense automatic, acting as a de- 
terrent to excess capacity and a brake 
on careless operation. One specimen 
rate form for residential service stipu- 
lates a demand charge, say $2, for 
each kilowatt of excess metered peak 
demand in that month above a stated 
base of, say 7 or 5 kw. This is in 
addition to kwhr charge for energy 
consumed. 

Another form, differently expressed, 
is: $1 first 15 kwhr or less per month; 
3.5¢ per kwhr for next 35 kwhr; 2.5¢ 
per kwhr for next 150 kwhr (plus 200 
kwhr for each kilowatt over 5); 2¢ 
per kwhr next 200 kwhr; and 1.5¢ 
per kwhr for excess over 400 kwhr. 

The demand component in_ this 
case (resulting from added consump- 
tion in the third block due to large 
increments of load such as house heat- 
ing that bring total demand above 
5 kw) is equivalent to $2 per month 
per kw where consumption exceeds 
400 kwhr monthly. There are other 
forms which give effect to poor di- 
versity and low load factor character 
of heating load. 


Load Characteristics . . . Many 
analyses of house heating load have 
been made by utilities and committees 
to provide a basis for establishing 
policy with respect to local promotion, 
or for adjusting rate levels or types 
appropriate to the load. Results have 
often been inconclusive, or incon- 
sistent with findings elsewhere because 
of: 


© Incomplete test metering facifities. 

® Period of test too short or weather 
abnormal during test. 

®@ Sampling of houses and heating 
system types non-representative. 

® Uncertainties 


as to house con- 
struction and insulation. 

@Lack of information on actual 
basis for heat loss calculation. 

® Failure to record indoor tempera- 
tures and extent of night setback. 

e Absence of information on type 
of automatic control used. 


90 


®@ Disregard of effect of heat ob- 
tained from electricity used for pur- 
poses other than heating. 

® Disregard of solar effect. 

To correct the lack of authentic 
data, a set of recommendations cover- 
ing assembly and analysis of heating 
data has been drafted by a _ utility- 
industry committee concerned with re- 
search into load characteristics and 
rate applications. Conclusions from 
survey of data on resistance-type heat- 
ing are shown on the first page of this 
article. 


Improving Load Characteristics .. . 
Utilities are finding it wise to act in 
an advisory capacity to customers 
who contemplate electric heating. This 
may include estimates of operating 
expense, check of load calculations, 
advice cn kilowatt and voltage rating 
of apparatus, and recommendations on 
house construction together with ex- 
tent and kind of insulation and selec- 
tion of type of controls. 

One utility has established mini- 
mum standards with respect to in- 
sulation and controls. If these are 
complied with, it waives the demand 
charge in the rate for that load. An- 
other company has issued a bulletin 
for customers and local contractors 
calling attention to requirements for 
insulation and minimum air infiltra- 
tion and to use of manual cut-off 
switches and night setback features. 


Load Factor and Demand. . . Because 
electricity cannot be stored, invest- 
ment necessary to provide capacity 
for peak hour demands is a large and 
often dominant element 
service. 


in cost of 
House heating has an in- 
herently low annual load factor— 
under 20% on diversified basis. Any 
progressive reduction of cost to cus- 
tomers will, accordingly, hinge largely 
upon developments which tend to im- 
prove load factor or the element 
known to engineers as “diversity” or 
“coincidence,” and to laymen as 
“stagger.” 

Considering only the main cate- 
gories of utility plant and facilities— 
generation, transmission, and distribu- 
tion—the investment they represent 
is from $300 to $500 per kw of peak- 
carrying capability, on 
basis. 


incremental 
Assuming the lower figure, it 
is possible that with fixed or capital 
charges at 10% annually and coinci- 
dence taken into consideration, fixed 
charges alone amount to $17 per year 
per kw. A 20% annual load factor 
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(diversified), this is 
about 1¢ per kwhr. 

If investment in a particular case 
comes near the upper value and 
capital charges amount to 15% an- 
nually, then charges may exceed $35 
per kw-year. In addition, energy pro- 
duction expense commonly is 2 to 4 
mills, and other costs (including out- 
side-plant operation and maintenance) 
may run to a like figure. It is evi- 
dent that in the fixed-charge com- 
ponent lies the chief opportunity for 
lowering cost of service. Moreover, in 
comparing heating methods and con- 
trol types, the arbitrary assumption of 
power cost without investigation of 
local circumstances, cannot give trust- 
worthy results. 

Concerning cost of competing forms 
of heat, two comparisons may be 
cited. On per Btu-utilized basis, elec- 
tricity at 2¢ per kwhr is 3 to 4 times 
as expensive as oil at 14¢ per gal, and 
it has 6 to 8 times the cost of natural 
gas at 50¢ per Mcf. Disparity is over- 
come mainly through intangible bene- 
fits derived from electric heating and 
by a favorable difference in cost for 
the owner’s installation. 


equivalent to 


Thermal Storage . . . In principle. 
thermal storage has sound possibilities 
for reducing peak demand to handle 
extreme weather and normal varia- 
tions in daily weather cycle. Experi- 
ments have been conducted for half a 
century, using many substances in- 
cluding rock, metals, natural soil, 
water, and other liquids. Many in- 
stallations with water have been built 
some utilizing temperature upwards 
of 250 F and suitable pressure. How- 
ever, and space requirements 
have been high. 

At present a different approach is 
under investigation in projects con- 
cerned with electric heat pump sys- 
tems and solar heating. Substances 
having considerable latent heat of 
crystallization, with melting and solidi- 
fication occurring within the tempera- 
ture range useful for house heating 
are being developed by chemical 
manufacturers and research labora- 
tories. An example is disodium phos- 
phate which crystallizes in one of its 
forms with 12 molecules of water. 

Considerable literature on the prin- 
ciples of crystallization control and 
performance of experimental appa- 
ratus is available. While an economic 
design is not definitely in sight, re- 
sults have been encouraging and re- 
search is being accelerated. 


cost 
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. Energy Used for Space Heating 


Energy Used for Space Heating 
—Thousonds of Kwhr 


—Kwhr per Month 





60 80 100 (120 140 160 180 
Estimated Design Heat Loss of Building 0 i 

—Btu/Hour x 1000 Aug. Sept. Oct. Nov. Dec. Jon. Feb. Mor. Apr. Moy June cade 
FIG 1—KILOWATT HOURS used for heating calculated by FHA 
formula agree closely with actual values. Older formula gives higher 
values 


FiG 2—AVERAGE KILOWATT HOURS used per home in each month 
correspond closely with kilowatt hours estimated by using the FHA 


formula 


FHA formula proves better for... 


Electric Heating Calculations 


Commonwealth Edison Co serves 
25 houses heated solely by electricity. 
In ten of these watthour and demand 
meters were installed. Kilowatt hours 
and charted demands were obtained 
for both general service and for heat- 
ing loads. 

These homes varied in size, con- 
struction, and occupancy but fell into 
a pattern with respect to heating re- 
quirements. They are located in var- 
ious parts of the Chicago area and 
are probably a good sampling of 
the type of homes served by the com- 
pany. 

Heat requirements were calculated 
using two different formulas. One 
formula is that in common use: 


Summary cf Tests 
Range 
Volume, cu ft 5,8 
Connected load, kw 
Tota! Annual Use, kwhr 
Heating, kwhr 
Water heating, kwhr 
General Use, kwhr 
Heating kwhr ‘kw 
Watts /cu Ft 
Kwhr/cu ft. 
Kwhr /Btu/hr heat loss 
Kwhr ‘deg day M cu ft 
Conventional Formula 
Method suggested by FHA 


7-42 


1,115 


875 
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830-28,050 


16,046-85,512 
12,620-57,774 
8,122 


Fuel requirements season = 
Qx24xD 
LT <x 
Btu loss per hour 
Degree days per heating season 
Design temperature difference 
Heating value of the fuel 
Efficiency of the heating system 


per 


— where 


HOO 


rind 


leapan] 
4 


The other formula is that pre- 
scribed by the Federal Housing Au- 
thority for estimating heating costs for 
electric heating and is: 

F = HxD where 

Td X 200 
F = estimated annual kilowatt hours 
for heating 
H = calculated heat loss in Btu per hr 
under design conditions 


D = Average 
days 

Td = Temperature difference in degrees 
F between inside and outside de- 
sign temperatures 


recorded annual degree 


Calculated values derived from 
each formula are tabulated, with ac- 
tual kilowatt hours used. Calculated 
and actual data are compared in Fig 1. 

Average kilowatt hours used per 
home in each month are compared 
with the average estimated amount as 
determined by the FHA _ method, 
Formula 2, in Fig 2. 

In each case it can be seen that 
the actual kilowatt hours used agrees 
very closely with the estimated figures 
obtained with the FHA formula. 


Comparison of Calculations 


Average 
12,664 Hig 
16.4 Cap 
32,908 Kw 
25,070 7 
3,816 15 
4,022 5 42 
1,520 2 10 
: 13 
10 
12 
11 
31 
13 


1953 


Computed 


Heat 
Loss 
Btu /hr 


Kwhr 
*For. **For. 
No. 1 No. 2 
Computed Computed 
21,800 15,500 
28,000 19,900 
92,000 64,000 
21,000 14,800 
45,000 32,200 
30,000 21,500 
22,000 15,700 
26,700 19,000 
45,200 32,200 
30,000 21,500 


Kwhr 


Kwhr 
Actual 


13,647 
13,033 
67,774 
12,620 
39,441 
23,890 
19,004 
14,724 
27,561 
18,861 


37,500 
48 300 
154,900 
35,900 
77,400 
52,000 
38,000 
46,400 
78,000 
52,000 
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SpaceHeatingLoad 


of Union Electric 


Rising Rapidly 


Morning peak characterizes heating 
load. Data of these curves are average 
30 minute demands of 7 installations 


Electric space heating in the Union Electric service area 
has achieved a remarkable amount of customer acceptance 
in recent years. Latest figures indicate that there are 544 
complete residential installations with a total connected 
load of 4,039 kw and 466 auxiliary residential installa- 
tions with a total connected load of 973 kw. 

At present the saturation of space heating, referred to 
our 468,002 residential customers (as of Aug. 31), is 
very small, amounting to only 1/9 of one per cent for 
complete and 1/10 of one per cent for auxiliary installa- 
tions. Obviously the present effect of space heating on 
system loads and net revenues is minor. 


It All Adds Up ... If the rapid increase in number of 
installations continues, however, the effects will be more 
noticeable. For example, a 1% saturation, or 4,680 com- 
plete installations at the present average of 7.42 kw each, 
plus a 1'2% saturation. or 7.020 auxiliary installations at 
2.09 kw each would add a total of 49,400 kw of connected 
load to the system. The simultaneous space heating de- 
mand, using a 90% coincidence factor based on connected 
load, would be 44,500 kw, which, however, would not be 
coincident with either the winter system peak or the 
annual residential class peak. 

At 20% annual load factor, based on coincident de- 
mand, some 78 million kwhr would be sold, equal to 
7.6% of total 1952 residential kwhr sales. Our residential 
class sales have been increasing at the rate of about 12% 
per year. Thus, if the number of space heating installations 
increases to about 14 times the present value, the effect 
on the residential kilowatt hour sales would be equivalent 
to about one year’s normal growth. Higher saturations 
than those assumed above will, of course, have a more 
marked effect on system loads and sales. 

The electric heating installations of seven customers 
were metered through a full heating season, October 1950 
through May 1951, using G9 recording demand meters 
and watthour meters. An effort was made to obtain houses 
of uniform size with adequate insulation. The houses 
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Non-coincident max kw/cust. 
Coincident max kw/cust 
Kwhr / cust 

Load foctor 


Average mean temperature 


7.28 

6.37 

1266 

828% 

5.4 F 

212345678 910NI2!12345678 9101112 
AM PM 


Daily average for coldest week 


chosen were four or five room, single family dwellings. 
varying from 5,768 to 9,607 cu ft of heated space. Three 
of the seven houses had basements. In each home the 
roof and walls were insulated, and in addition four houses 
had floor insulation. All structures except one had storm 
windows installed. 

Connected load (nameplate) varied from 5.0 to 9.2 kw, 
averaging 7.46 kw per home, or about 1 kw for each 
1,000 cu ft of heated space. ASH&VE heat loss calcula- 
tions were made for each home, the average value being 
30,960 Btu per hour per home, or roughly 4 Btu per 
hour per cu ft of heated space. Theoretical connected 
load on the basis of calculated heat loss would average 
9.07 kw, some 22% higher than actual connected load. 
Test results indicate, however, that connected load values 
which are about 80% of theoretical prove entirely satis- 
factory. 


Average Annual Use Was 18,533 Kwhr ... The average 
customer was metered during a period including 4,760 
degree days, or almost 96% of the total of 4,970 for the 
heating season. Based on the energy use metered. the 
average customer's space heating use was 12,520 kwhr 
and is calculated to be 11,560 kwhr in a normal season of 
4,587 degree days. Other use averaged 6,013 kwhr per 
year, and the total annual use of the average customer 
was 18,533 kwhr for the metered year and would be 
17,573 kwhr in a normal degree year. 

The heat factor (kwhr per degree day per 1.000 cu ft 
of heated space) varied from .25 to .46, the average of the 
seven homes being .33. The high value of .46 was meas- 
ured on the home without storm sash. This house also 
had a large fireplace without damper, indicating the possi- 
bility that even when burning a fireplace draws more heat 
cut of a house than it puts in. 

The maximum coincident demand per customer. as- 
sumed to occur during the coldest week of the heating 
season, was 6.76 kw for the half-hour ending 7:30 AM 
cn Tuesday, Jan. 30, 1951. This demand was 81.4% of 
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82.5% 
4F 


Load factor 


| Kwhr/ cust. 
~| Mean temperoture 


212345678 901212345678 910INl2 
AM PM 


Day of maximum demand 


the annual average non-coincident demand of 8.30 kw 
per customer and 90.6% of the average connected load 
(nameplate) of 7.46 kw. The maximum coincident demand 
on the coldest day of the season (mean temperature 1 
deg F) was 6.65 kw at 7:30 AM. 

The annual load factor of the seven customers varied 
from 11.4 to 22.2% for the metered season averaging 
17.2% based on non-coincident maximum demand or 
21.1% based on coincident maximum demand. For a 
normal year, comparable average load factors would be 
16.0 and 19.6% respectively. Based on connected load 
(nameplate), annual load tactor would be 17.7% in a 
normal year. 

Daily load factors were about 73% based on non-coin- 
cident demand or about 82% based on coincident demand 
for the day of maximum demand, coldest day, and aver- 
age weekday of the coldest week. Daily coincidence fac- 
tors for the same days approached 90%. 


Heating Cost Would Average $200 a Year . . . The esti- 
mated cost per customer for electric space heating, calcu- 
lated at 1.75¢ per kwhr (the lowest step of the residential 
rate, applying to kwhr used in excess of 400 per month), 
would have varied from $135 to $325 for the 1950-51 
heating season, averaging $220 per customer. For a 


(TO 
TETHER 





HP ‘ai 
Lid ek 
738. | 
6.65 TT 

130.1 
815% 


Kwhr/ cust. 
Lood foctor 
IF 


SHH 


212345678 9101112 | 2345678 9101112 
AM PM 


—+— 


Coldest day of heating season 


normal year, the average cost per customer would be $200. 

The number of customers included in this study is 
admittedly too small for statistically stable results. How- 
ever, it does give some basic indication of the load char- 
acteristics of electric space heating. It is felt that the sub- 
metering of a larger group of customers would not ma- 
terially change the factors developed. 

Daily mean temperatures approached the design value 
of 0 deg F on several days. A comparison of calculated 
ASH&VE heat loss figures and actual Btu input for 
six of the seven customers appears in the accompanying 
table. 


Installation Capacity Can Be Reduced . .. The table 
indicates that for a 0 deg F day design, the actual hourly 
heat required is about 70% of that shown by the ASH&VE 
calculations. It is possible that the constants given in the 
ASH&VE tables have a built-in factor of safety, or 
possibly the additional heat requirements are supplied by 
lighting and other electrical appliances. In either case, 
the practice of installing only about 80% of the theo- 
retical capacity required seems to be warranted. An addi- 
tional factor of safety is provided by the fact that the 
rediant panel installations show an actual 15 minute 
maximum demand about 10% above nameplate rating. 


House Heating Data Gathered from Test Installations of Union Electric Co 


Mean 
Temp. 
1 deg 
1 deg 
4 deg 
4 deg 
4 deg 
1 deg 


Maximum 


Kwhr /Day 


151.8 
111.9 
169.4 
124.0 
203.5 

98.7 


143.2 
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Average Btu Input Hour 
Actual 


28,900 
14,000 


Ratio: 
Actual 
to Cale. 
.729 
.169 
626 
871 
.668 
684 


-106 


Cale. A.S.H. & 

VE Heat Loss 
30,028 
20,929 
40,880 
911469 
45.985 
90,772 


30,010 


Corr. to 
70 Deg Diff. 
21,900 
16,100 
25,600 
18,700 
30,700 
14,200 


21,200 


21,600 
15,900 
24,100 
17,600 


20,400 
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Electric House Heating Efficiency 
Higher in Colder Weather? 


Possibly it can be said that as the 
weather becomes colder, electricity 
is more efficiently utilized in house 
heating. This indication is derived 
from the data of the accompany- 
ing four charts which are part of a 
study of this load made by the Detroit 
Edison Co. 

The study covers the heating of 29 
homes, September, 1952-May, 1953. 
The homes range in size from 4 to 7 
rooms. All are heated by radiant glass 
panels. Connected panel loads range 
from 3.2 to 18 kw and 
9.08 kw. 

The winter of 
normally warm. 


average 


1952-1953 was ab- 
The degree-days in 
the nine months of the study were 
5.834 as against 6,538 normal for 
Detroit. Because of this and also be- 
cause the installations studied vary so 
greatly in size and were not selected 
established sampling 
methods, it is not considered that the 
data obtained can be accepted as rep- 
resentative of the complete picture 
of electric house heating in Detroit. 


according to 


Cost of House Heating 


Average annual space heating use 
per customer was 11,412 kwhr for 
the period trom Sept. 1, 1952 through 
May 31, 1953. Use for June, July, 
and August was excluded as few cus- 
tomers used their space heating units 
during these summer months. “Other” 
use of these customers averaged 3,148 
kwhr annually. Total annual use per 
customer amounted to 14.560 kwhr, 
78.4% of which 
heating. 


was due to 


space 


less 3% 


At the low 


rate of 2.25¢, 
discount, per kwhr, the annual heating 
bill would amount to $250 per cus- 
tomer. 


1952-53 


Annual degree days for the 
heating season were 5,834; 
degree days for a normal heating sea- 
son are 6,538. Because space heating 
use bears a direct relation to annual 
degree days, it is probable that energy 
use per customer in a normal season 
would be about 12,800 kwhr and the 
annual bill $280. 

Demand data were available for the 
space heating load only. Coincident 


94 


maximum demands for this load were 
computed for the coldest week of the 
past heating season, Jan. 5-9. The 
maximum coincident demand (30- 
minute) during the period was 4.77 kw, 
reached at 9 AM, on Wednesday, Jan. 
7. As the minimum weekday tempera- 
ture of the past heating season was 
reached during the morning of that 
day, it is probable that this was the 
maximum coincident demand for the 
heating season. The non-coincident 
maximum demand for the average of 
29 customers was 7.18 kw, the average 
connected load 9.08 kw. It is prob- 
able that the average maximum de- 
mands, both coincident and non- 
coincident, would have been higher 
had the design temperature of —10 
deg F (or an equivalent of 70 degree- 
days) been reached during the test 
period. 

Based on data available from the 
past four surveys, it appears that the 
non-coincident maximum demand 
would be about 90% of the connected 
load and that a coincidence factor of 
near 80% should be expected with 
an outdoor temperature of —10 deg 
F. Thus for the average connected 
load of 9.1 kw, the coincident maxi- 
mum demand would amount to about 
6.6 kw at these lower temperatures. 
This figure is also approximated by 
projecting the maximum demand- 
degree day relationships arrived at for 
the 1952-53 heating season. 

The annual load factor for the 
1952-53 season, based on use of 
11.412 kwhr per year and a coin- 
cident maximum demand of 4.77 kw, 
was 27.3%, the non- 
coincident maximum demand of 7.18 
kw, was 18.1%. 


and based on 


Adjusted to a more 
normal season heating use of 12,800 
kwhr and a coincident demand of 6.6 
kw for the 29 cus- 
tomers, the annual load factor would 
be about 22° 


average of the 


Not a Normal Day 


It will be noted that use and de- 
mand for the day of the system peak 
were abnormally low. The tempera- 
ture 


at the time of the system peak,with the 


6 PM, Dec. 23, was 45 deg F, com- 
pared to a ten year average of 29 
deg F at the time of the maximum 
load on the system. Similarly degree 
days for Dec. 23 were 21, compared 
to a ten year average of 36 degree 
days. For this reason it is probable 
that “normal” use and demands for 
the day of the system peak would be 
from 50 to 75% higher than the 
figures shown on Chart 4. 


Cost Considerations 


While to date the sizes of the sam- 
ples of house heating customers tested 
have been too small for stable results, 
several factors have been well estab- 
lished. (1) The cost to the customer 
of electric space heating, even with 
a small and well insulated home, will 
be in excess of $250 per season, which 
does not at present compare com- 
petively with other forms of house 
heating. (2) From a company stand- 
point the cost to serve this type of load 
(a high demand in the winter and a 
load factor considerably lower than 
that of the present residence customer) 
may well deserve much consideration. 


[Except for the first paragraph in 
which it is suggested that electric heat- 
ing is more efficient in colder weather, 
the foregoing text is from the Detroit 
Edison report. What now follows is 
Electrical World’s discussion of and 
inference from the data of the report 
—Kditor | 


While the data of the study must 
be considered only in respect to the 
29 installations included, it is per- 
missibie to derive an inference from 
their mutual relationships. This is to 
that the way the 
covered in the study 
changes in surrounding conditions 
that affect all of them is probably 
the same way that any group of in- 
stallations would respond to the same 
changes. 


installations 
respond to 


say 


The charts show parallel average 
data of maximum demand and degree- 
days for the weekday with the mini- 
mum iemperature, for the weekday 


lowest mean temperature 
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(highest number of degree-days) and 
for the day of the system peak. 

Upon examination of the relation- 
ship between demand and degree-days 
for these three days we find an in- 
teresting trend. For the day with 
the highest number of degree-days 
(Chart No. 2), the demand is 0.0945 
kw per degree-day (4.63/49). For the 
next highest degree-day (Chart No. 3), 
the demand per degree-day (4.77/47) 
is 0.1015 kw. A considerably warmer 
day (Chart No. 4) shows 0.131 kw per 
degree-day (2.75/27). These figures 
show a decreasing demand per degree- 
day as the weather gets colder. 

These figures of apparent greater 
efficiency in utilization of electricity 
for house heating in colder weather 
link-up with an indication observed 
in tests made by Portland General 
Electric Co and reported in Electrical 
World, May 18, 1953, page 163. This 
is that colder weather affects demand 
of the heating load less than would 
be expected. 


Caused by Under Capacity? 


There arises some question as to 
the effect of possible under-capacity 
of heating installations on this ap- 
parent decreasing demand per degree- 
day with colder weather. Is there 
actually greater efficiency or is the 
limit of the connected load ap- 
proached faster and consequently 
there cannot be a proportionate in- 
crease in demand as the temperature 
drops? 

The following table shows the re- 
lationship between the _ theoretical 
hourly Btu output (connected load 
x 3.412.2 Btu/kw) of the twenty-nine 
Detroit house heating 
the calculated 
based on a 


10 deg F: 


installations 
hourly heat loss 
temperature of 


and 


design 


Ratio of 
Output/ Loss 
Less than 60° 
60% —79% 
80% -99% 
LOO% 


Install- 
ations 


Only three of these installations 
appear to have sufficient capacity to 
maintain an indoor temperature of 70 
deg F with outdoor temperatures of 
—10 deg F. Five more are 
80° of the theoretical capacity. 

As temperatures drop, but at some 
point before the design temperature 
is reached, it would seem that the 


above 
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30-Min Integrated Demand — 
Kilowatts per Customer 


Time-Clock Hour 
Cuart No. 


¥ Cuarr No. 3 


30-Min Integrated Demand — 
Kilowatts per Customer 


High use and demand day 
Energy use 90.8 kwhr 
Moximum demond 4.77 kw 


Load factor 79.3% & 
ee eee ted eg 


oO 
122 4 6 8 
AM 


1 12 246 8 
Time—Clock Hour 


30-Min Integrated Demand— 
Kilowatts per Customer 


whee 
ob gle EA Pato 
LAI 1 


Coldest weekdoy 
Energy use 


463 kw 
78.2% 


PM 
Time - Clock Hour 


Cuart No. 24 


¥v Cuart No. 4 


30-—Min Integrated Demand — 
Kilowatts per Customer 


46.8 kwhr 
2.75 kw 

70.9% 
1.59 kw 


8 10 12 2 
Time-—Cilock Hour 


MORE EFFICIENT UTILIZATION of electricity for house heating in colder weather is indi- 
cated by these graphs of averages for 29 installations in the Detroit area. 


entire connected load will be required 
to maintain a 
temperature. 

The temperature in Detroit has not 
reached —10 deg F since electric 
house heating has been in use. It 
would appear that considerable dis- 
satisfaction might arise if the 
perature does actually fall that low 
and remain near O deg for a good 
part of the day. Are actual conditions 
as bad as this makes them appear 
to be? 

An answer to this question may 
perhaps be found in the method of 
calculating design heat loss. The loss 
that is used in the foregoing discussion 


satisfactory indoor 


tem- 


was figured in the classic manner used 
to determine combustion fuel  re- 
quirements and which is commonly 
designated as the ASHVE method. In 
another article in this issue (page 91) 
it is shown that another method of 
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heat loss for 
results in lower 
which is closer to actuality. 

Also it is noted in the articles on 
tests in Cleveland and St. Louis (pages 
84 and 94) that over-capacity, 
than under-capacity, is a 
condition in house heating. 

One can think of reasons other than 
the possibility of insufficient heating 
capacity for this apparent inverse re- 
lationship between degree-days and 
demand per Generally 
speaking. there is less wind on colder 
days and wind is a real, although 
indeterminate, factor in_ heat 
Another thought is that in colder 
weather the heating installation is in 
more nearly continuous operation 
and is thus more efficient, the fre- 
quency of high starting demand, char- 
acteristic of resistance heating, being 
minimized. 


calculating electrical 


installations loss 


rather 
common 


degree-day. 


loss. 





Maximum cost after purchase of home appliances .. . 


Costs Cities 
220-v Service 
$300.00 
200.00 
180.00 
175.00 
160.00 
150.00 
140.00 
130.00 
125.00 
120.00 
115.00 
110.00 
100.00 
90.00 
85.00 
80.00 
75.00 
65.00 
60.00 
56.70 
55.00 
51.75 
50.00 
42.50 
40.00 
35.00 
30.00 
10.00 
0 
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Range 

$175.00 
165.00 
125.00 
120.00 
112.50 
106.25 


Minimum cost after purchase of 


Costs Cities 

220-v Service 
$125.00 
100.00 
85.00 
75.00 
70.00 
65.00 
60.00 
55.00 
50.00 
45.00 
40.00 
38.00 
35.00 
34.55 
32.50 
30.00 
25.00 
20.00 
15.00 
5.00 

0 


_ 
bh AWHINDONWsINN 


= 


Swab aurw— 


Ww 


Range 
$75.00 
65.80 
60.00 
55.00 
50.00 
45.00 
40.00 
38.00 
35.00 
32.50 
30.00 


ss 


-_ 
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Costs 


100.00 
90.00 
85.00 
80.00 
75.00 
73.25 
70.00 
65.80 
65.00 
60.00 
55.00 
52.50 
50.00 
45.00 
40.00 
35.00 
30.00 
25.00 
22.50 
20.00 
19.00 
15.00 


Clothes Dryer 


$125.00 
100.00 
90.00 
80.00 
75.00 
65.00 
60.00 
55.00 
50.00 
45.00 
42.50 
40.26 
40.00 
37.50 


Costs 


28.25 
25.00 
24.00 
22.50 
22.00 
20.00 
19.00 
18.00 
17.50 
15.00 
13.50 
10.00 

5.00 

4.25 

4.00 


Clothes Dryer 


$60.00 
50.00 
45.00 
40.00 
35.00 
32.50 
30.00 
25.00 
22.00 
21.78 
20.00 
18.00 
16.00 
15.00 
13.00 
12.50 
12.00 


Cities 


Cities Costs Cities 
35.00 9 
33.00 1 
30.00 26 
29.00 
28.00 
26.10 
25.00 
23.00 
20.00 
15.00 
10.00 


O--wh 


Water Heater 
$200.00 
190.00 
185.00 
175.00 
165.00 
164.50 
160.00 
145.00 
140.00 
130.00 
121.40 
120.00 
112.50 
110.00 
105.00 
104.00 
102.50 
95.00 
93.60 
93.20 
90.00 
86.00 
85.00 
80.00 
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Costs Cities 
11.70 
11.00 
10.00 
8.00 
5.00 
2 4.25 
Water Heater 
$121.40 
110.00 
107.00 
105.00 
89.50 
85.00 
72.50 
72.00 
70.00 
69.50 
67.00 
65.00 
60.00 
56.00 
55.00 
50.00 
49.00 
48.00 
45.00 
40.00 
39.47 
38.00 
37.00 
35.00 
34.00 
32.00 


1 


1 
8 
1 
1 
2 
7 
3 
1 
1 
3 
1 
+ 
1 
1 
1 
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Costs 


75.00 
72.00 
70.00 
65.00 
62.50 
60.00 
57.00 
55.00 
50.00 
49.00 
45.00 
40.00 
36.00 
35.00 
30.00 
27.50 


Cities 
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Automatic 
Clothes Washer 
$125.00 
100.00 
95.00 
90.00 
85.00 
82.50 
80.00 
75.00 
73.00 
70.00 
65.00 
64.93 
62.00 
60.00 
55.00 
52.00 
50.00 
47.00 
45.00 
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Costs Cities 
31.00 
30.60 
30.50 
30.00 
29.00 
28.00 
25.00 
24.00 
22.50 
21.00 
20.00 
19.00 
18.50 
17.00 
15.00 
13.00 
10.00 
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Automatic 
Clothes Washer 
$75.00 1 
52.50 
45.00 
40.00 
35.00 
32.50 
32.00 
31.46 
31.00 
30.00 
28.00 
27.50 
27.00 
25.00 
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Costs Cities 
40.00 
37.50 
37.00 
35.00 
34.00 
32.00 
30.00 
29.00 
28.00 
27.50 
25.00 
22.50 
21.50 
20.00 
18.00 
15.00 
12.00 
10.00 
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Dishwasher 

$280.00 
195.00 
190.00 
175.00 
170.00 
165.00 
150.00 
145.00 
140.00 
135.00 
130.00 
125.00 
120.00 
116.65 
115.00 
110.00 
105.00 


— 


Costs Cities 
23.50 
23.00 
22.50 
22.00 
20.00 
17.00 
15.00 
14.50 
14.00 
13.50 
13.00 
12.75 
12.50 
12.00 
11.00 
10.00 
9.00 
8.00 
7.50 
5.00 
0 
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Dishwasher 
$220.00 
105.00 
95.00 
90.00 
85.00 
80.00 
79.38 
72.50 
70.00 
68.00 


wes] wun-= 


Costs 


102.00 
100.00 
95.00 
92.00 
90.00 
85.00 
83.00 
82.50 
82.00 
80.00 
75.00 


69.50 
65.00 
64.00 
60.00 
57.00 
50.00 
48.00 
45.00 
42.00 
37.80 
36.00 
35.00 
30.00 


Food Waste 

Disposer 

$190.00 
185.00 
175.00 
170.00 
140.00 
135.00 
125.00 
110.00 


home appliances . 


Costs 


65.00 
60.00 
56.50 
55.00 
52.00 
50.00 
49.50 
49.00 
48.00 
47.00 
45.00 
40.00 
36.00 
35.00 
31.00 
30.00 
28.00 
27.50 
26.00 
25.00 
23.50 
22.50 
22.00 
21.00 
20.00 
14.50 

5.00 


Food Waste 
Disposer 
$90.00 
80.00 
72.50 


1 
4 
3 
3 
8 
1 
1 
1 
1 
9 
5 
73.00 1 
3 
9 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
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Cities 


_— 
“neo 


7 
3 


Costs 


100.00 
95.00 
92.00 
90.00 
89.00 
87.50 
85.00 
82.15 
82.00 
80.00 
75.00 
70.00 
65.00 
64.00 
60.00 
55.00 
52.00 
50.00 
46.80 
46.00 
45.00 
44.50 
44.00 
43.00 
42.50 
40.00 
37.00 
35.00 
32.00 
30.00 
25.00 
20.00 


Costs 


62.50 
60.00 
55.00 
50.00 
45.40 
45.00 
43.50 
42.50 
40.00 
35.00 
33.00 
32.50 
30.50 
30.00 
28.00 
27.50 
27.00 
25.00 
24.30 
24.00 
23.50 
23.00 
22.50 
22.00 
21.00 
20.00 
18.00 
17.50 
17.00 
15.00 
12.00 
10.00 

8.00 


Cities 
2 
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Bee N@ eB WUWNNWW BAAN] HS ONS SHR BeWRNWW 


November 2, 1953 @ ELECTRICAL WORLD 





Average cost after purchase of home appliances .. . 


Costs Cities 

220-v Service 
$150.00 
125.00 
115.00 
100.00 
85.00 
80.00 
75.00 
72.50 
70.00 
65.00 
60.00 
57.50 
55.00 
50.00 
48.87 
43.20 
40.00 
37.50 
36.66 
35.00 
30.00 
25.00 
22.00 
17.50 
7.00 

0 


Costs 


42.00 
40.50 
40.00 
38.50 
37.50 
35.42 
35.00 
34.20 
30.00 
27.50 
25.00 
24.90 
24.00 
23.00 
20.00 
19.00 
17.50 
15.00 
13.00 

5.00 


Clothes 
$75.00 
57.50 
55.00 
50.00 
45.00 
42.50 
40.00 
37.50 
35.00 
33.00 
32.50 
30.00 
27.63 
27.50 
27.00 
25.00 
24.48 
22.00 
21.00 
20.00 
19.00 
17.50 
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Range 
$110.00 
100.00 
85.00 
80.00 
75.00 
70.00 
65.80 
65.00 
60.00 
55.00 
52.00 
50.00 
46.00 
45.00 
42.50 


= 
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+ 
xe) 
NWOWN HW OWN] WN “NW 


+ 
RHWWwWO-NnhsOrHUwWANn= 


Costs 


16.00 
15.75 
15.00 
14.00 
12.00 
10.00 


Water Heater 
$121.40 
117.00 
116.00 
110.00 
107.50 
105.00 
100.00 
95.00 
90.00 
89.50 
89.20 
81.00 
80.00 
76.00 
75.00 
72.00 
70.00 
67.50 
67.00 
65.00 
62.00 
61.00 
60.00 
58.00 
57.50 
55.00 
52.50 
50.50 
50.00 
49.00 
47.50 
45.50 
45.00 
44.50 
43.00 
42.50 


Cities Costs 
40.00 
39.00 
38.00 
37.00 
35.00 
33.00 
32.50 
30.00 
29.00 
27.50 
25.00 
21.00 
20.50 
19.00 


Cities Costs 
25.00 
23.00 
22.50 
22.00 
21.00 
20.50 
20.00 
18.00 
17.50 
17.00 
15.45 
15.00 
14.00 
13.00 
12.00 
10.50 
10.00 
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Automatic 
Clothes Washer 
$75.00 1 
70.00 
63.00 3 
61.00 1 
60.00 4 
58.00 2 
55.00 4 
53.00 3 
52.50 1 
50.00 4 
48.00 1 
47.50 1 
46.00 1 
45.00 2 
44.00 1 
43.50 1 
43.00 2 
= 
1 
6 
1 
5 
1 
3 
1 
2 
4 


$225.00 
137.50 
136.00 
125.00 
122.50 
122.00 
120.00 
110.00 
105.50 
102.50 
100.00 
98.29 
97.50 
95.00 
90.00 
87.50 
85.00 
84.00 
82.50 
82.00 
80.00 
77.50 
77.00 
76.00 
75.00 


42.50 
42.00 
40.00 
38.75 
35.00 
32.50 
32.00 
31.00 
30.00 1 
27.00 
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Dishwasher 


Cities Cities 
73.00 2 

72.50 
72.00 
70.00 
67.50 
65.00 
62.50 
62.00 
60.00 
59.98 
58.00 
57.50 
57.00 
56.50 
55.00 
53.00 
52.50 
52.00 
50.00 
49.16 
49.00 
48.00 
47.00 
46.50 
45.00 
42.50 
42.00 
41.00 
40.00 
35.00 
30.50 
30.00 
28.00 
27.45 
27.00 
24.50 
20.00 


Food Waste 

Disposer 

$136.00 1 
120.00 3 
110.00 3 
105.00 4 


Costs Costs Cities 


10 97.00 
87.50 
75.50 
75.00 
73.75 
72.50 
72.00 
70.00 
66.08 
65.00 
62.00 
60.00 
55.00 
54.75 
53.00 
52.00 
50.00 
49.00 
45.80 
45.00 
42.50 
41.50 
40.00 
38.50 
38.00 
37.50 
36.50 
36.00 
35.00 
33.00 
32.00 
30.00 
29.70 
29.00 
27.50 
26.00 
25.00 
24.50 
23.00 
22.00 
20.00 
18.00 
15.00 


oe 
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... To Be Added to the Price 


How much more than the price of 
a major appliance does the purchaser 
have to pay in order to get it into 
use in his home? 

In a survey made by the marketing 
research department of General Elec- 
tric’s major appliance division, 49 
utilities reported the added costs for 
128 cities, as shown in the accom- 
panying tables. For those appliances 
that require plumbing, this is included. 
These costs are those paid by the 
customer except in cities where they 
are partially or wholly covered by 
allowances made by the utilities. Only 
three appliances are so covered, the 
range in 17 cities, the water heater 
in 14, and the clothes dryer in 7, as 
shown at right. 

Three tables above show average, 
maximum, and minimum costs for 
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bringing 220-v service into the home 
and for six major appliances. They 
are arranged in descending order and 


are related to the numbers of cities in 
which they represent the prevailing 
pricing practice. 


Distribution of Utility “Wiring” Allowances Among Cities 


CLOTHES DRYER 


$45.00 

25.00 

20.00 
0 


WATER HEATER 


$101.40 

Up to $45.00 

Up to $37.00 

Up to $20.00 

Up to $10.00 
0 


ELECTRIC 
RANGE 





PUBLIC RELATIONS & ADVERTISING 


Here's one that hasn't cost you o cent in teres! 


When tax-pay ing. busine-~inanaged electric companies can braided. 


finance and operate giant power project- isnt it extravagant for 


the federal government to spend your tax money io build them? 


This important question for U.S, taxpayers i 


v dmorted’s tectet Light and I 


«* Companies . 


A Lesson for the Taxpayer 


The Cabinet Gorge project of Washington Water Power Co is used as an 
example of the value of allowing private companies to develop the nation’s hydro 
resources in this advertisement of the Electric Companies Advertising Program. 
This advertisement will appear in fall issues of nationally circulated magazines 
such as Collier’s, the Saturday Evening Post, the American Magazine, and vari- 


ous farm publications. 


‘Hardest Working River’ 
Film Free to Industry 


Wisconsin Power & Light Co is 
making available to the industry its 
16-mm sound color film showing how 
private enterprise has developed the 
Wisconsin River. “The Nation’s Hard- 
est Working River” portrays the in- 
dustrial and recreational development 
of the Wisconsin on which are located 
26 power and flood control 
(EW, Aug. 14, 1948). 

The 29-minute film, which was pro- 
duced by the power company with the 
assistance of the University of Wis- 
consin’s photographic laboratory, is 


dams. 


98 


available without cost for showing to 
groups. It may also be telecast. In- 
quiries should be addressed to: The 
Public Information Department, Wis- 
consin Power & Light Co, Madison, 
Wis. 


Co-op Executives Study 
About 45 Georgia 


co-ops attended the course on person- 


executives of 


nel training and communication given 
recently at the University of Georgia. 
Course co-sponsored by the 
Electric Membership Cor- 


Was 
Georgia 


poration. 
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5 Judges Named to Pick 
Champion Home Towns 


Three persons from Georgia and 
two from neighboring states have 
agreed to serve as judges for the 1953 
Champion Home Town Contest spon- 
sored by Georgia Power Co. 

The Georgians are Mrs. Agnes 
Reasor Olmstead, identified as “Nancy 
Carter,” home economics director of 
Colonial Stores, and former woman’s 
editor of the Atlanta Constitution; 
Howard K. Menhinick, regents pro- 
fessor of city planning, School of 
Architecture, Georgia Institute of 
Technology; and Clarence H. Walker, 
executive staff representative, Coca- 
Cola Co. 

Other judges are Miss Iris Daven- 
port, woman’s editor of Farm and 
Ranch Magazine, Nashville, Tenn.: 
and Joe Jennings, superintendent of 
the Cherokee Indian Agency, Cher- 
okee, N. C. 


Arizona Utility Enlists 
Kiddies in Safety Drive 


As a part of its program to promote 
safety among its employees, Arizona 
Public Service Co has enlisted their 
children. The company recently con- 
ducted a contest among them. They 
were asked to complete in 25 words 
or less this sentence, “I want my Dad 
to be a safe worker because...” The 
rules permitted parents to assist chil- 
dren in writing entries. 

Winning boy and girl each received 
a bicycle. The boy placing second 
was given a ball glove. the girl a doll. 


SCANNING THE ADS 


Connecticut Light and Power Co— 
The clock is portrayed as the “servant 
that became a master.” Theme of 
the ad is that electr'city helps the 
housewife beat the clock by doing so 
many jobs for her. Left side of the ad 
is taken up by a drawing of a banjo 
clock. 


Georgia Power Co—Company is run- 
ning a series of ads in its districts 
playing up local employees. Ads are 
of the testimonial type with a quoted 
head from the copy and a short biog- 
raphy of the employee. 
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WASHINGTON COMMENT 


JESSE MOCK 


The Tennessee Valley Authority enjoys a distinction of 
its own. Under the Democratic administrations, it was a 
unique experiment. Under the Eisenhower administration, 


: it is a unique problem. 
TVA—A Unique 


Right now the administration 
Experiment Now must decide TVA’s future course. 


a Unique Problem The real issue is whether the 

agency shall be allowed to go on 
expanding to meet growing area power needs or whether 
it should be held pretty much to present size. 

This question comes before Congress next year in two 
separate measures: 

1. The Dondero Bill which would knock the “sole sup- 
plier” clause out of contracts between TVA and its utility 
customers. 

2. The regular Appropriation Bill which charts the size 
of generation capacity to be built by TVA. 

If Congress declines to appropriate money for additional 
genereting plants, as it did last session, TVA power expan- 
sion will be nipped upon completion of plants already 
under construction. Purpose of the Dondero Bill would be 
to permit TVA power customers to provide for power 
needs from sources other than TVA. 


Eisenhower Has His Doubts . . . President Eisenhower, 
himself, is plainly having trouble finding both a philosophi- 
cal and politically practical position to take on TVA ex- 
pansion. At three of his vress conferences he has been 
asked for his views toward TVA. His answers seem to 
boil down to this: He cannot reconcile the general theory 
of TVA with his own political views, nor is he able from a 
practical standpoint to determine just how the agency 
should be dealt with. 

Interior Secretary Douglas McKay has freely expressed 
his personal views on the subject. “If the people of the 
area want it, it’s all right with me.” 

More extreme views have been expressed by two other 
Republicans who have a hand in recommending govern- 
ment policy. 

Herbert Hoover, head of the new commission of govern- 
ment reorganization and functions, has said the govern- 
ment should get out of the power business. 

More recently Dr Clarence E. Manion, chairman of 
Eisenhower’s commission on inter-governmental relation- 
ships said, “I think TVA should be sold to private busi- 
ness.” He added. “I don’t think the federal government 
should have built the TVA project in the first place.” 

While the president and his advisers appear to have a 
considerable area of disagreement on how to handle TVA, 
backers of the agency are putting together a coordinated 
program of support. State and municipal political leaders 
in the area speak with a single voice in pleading for con- 
tinued TVA expansion. 


More important, the area leaders appear to be getting a 
large measure of support from federal power advocates 
over the country. TVA Chairman Gordon Clapp, a Demo- 
cratic appointee whose term expires next May, is a backer 
of TVA expansion and puts his views on record at frequent 
intervals. 


TVA Backers Willing to Fight . . . These backers seem 
not only ready, but anxious, to meet the issue of TVA 
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expansion head on. A recently formed organization— 
citizens for TVA, Inc—is out to raise $100,000 to pump 
for continued expansion. Presumably the new citizens 
organization will join with the Tennessee Valley Public 
Power Association to get pro-TVA views across to Con- 
gress. 

No doubt the federal power advocates outside the valley 
would be pleased to pitch their battle on the TVA issue. 
After all, TVA is fairly widely and favorably known. Its 
backers are well organized and have a fair block of Con- 
gressional support. A victory at this point would rally 
other segments of the federal power movement. 

There is cause to wonder whether the federal power sup- 
porters have now chosen the weapons and picked the site 
for a showdown with the Eisenhower administration. If 
so, the TVA problem may no longer be unique nor regional. 
Its implications could be, instead, general and national. 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Insulation-resistance tests of conductors in 62 non-leaded 
de control cables disclosed failure of insulation of 59 of 
the 160 conductors in 20 of the cables, due primarily to 
moisture entrance. 


Live-line maintenance is contemplated for the extra-high- 
voltage systems now being constructed. 


Load growth on one system had been so consistent that it 
failed to continue only during 2 months in all of 36 years. 


Peat in dried, pulverized state will flow through hoppers 
if kept in “fluidized” condition by suspension in a moving 
air stream. 


Midpoint grounding of the 440-v auxiliary system permits 
the ues of 277-v ballast fluorescent lighting for the turbine 
room ceiling. 


Dry runs are a good check measure to make sure that the 
newly assembled operating staff really understands the 
intricacies of a new plant. 


Wheel guards on the coal tripper are a logical antidote if 
operators let the tripper run over their fingers with dis- 
tressing frequency. 


Simple radial auxiliary systems for unit-type power plants 
are substantiated by the demonstrated reliability of appro- 
priate transformers and switchgear. 


Heat pump saturation of only 10% would increase total 
residential power consumption by 65%. 


Starting fans of OA/FA and OA/FO/FA transformers at 
70C winding hot spot is too early for most effective overall 
use of the transformer and its cooling equipment. Starting 
them at 90C is corresponding too late according to recent 
researches. 


Motor trouble on three-phase air-conditioning units may 
be caused by moderate voltage unbalance on heavy-loaded 
motors. 


Higher harmonic dominance in cold-rolled steel renders 
the noise generated in transformers by it more objection- 
able than that produced by hot-rolled steel. 





STATISTICS 


Billions of kwhr 


Edison Electric 
BU OL 


N D 


Output Week Ended Oct. 24—8,306,426,000 Kwhr 


Per Cent Change From Previous Year 
Total New Mid. Cent 
US Eng Atlan. ind 
7.9 6.1 +2.9 +2.5 
6 +5.6 +3.0 +2.1 
9 +7.2 +-4.0 +3.3 


Oct. 24 + 
Oct. 17 + 
Oct. 10 1 


Electric Power Statistics 


Peak Load (Million Kw 
Capacity (Million Kw 
Production (Billion Kwhr 
Hydro 
Fuel 
Fuel Consumption 
Coal (Million Tons 
Oil (Million Barrels 
Gas (Billion Cu Ft 
Sales (Billion Kwhr 
Residential 
Commercial 
Industrial 
Other co 
Net Income Class A & B Companies 
$ Million) - 
Estimated Dec. ‘53 Peak (Million Kw 
Kwhr per Residential Customer 
12 Month Average 
Revenue per Kwhr Residential Service 
12 Month Average 


Canadian Production Billi mn Kwhr). . 


Business Statistics 


FRB Industrial Production Index 

Gross National Product Annual Rate 
($ Billion ie 

EW 5 Industry Production Index 

ENR Construction Cost Index? 

BLS Consumer's Price Index 


NEMA Insulation Materials Sales Index? 
NEMA Electric Appliance Sales Index? . . 


NEMA Household Refrig. Sales Index? 
Metal Prices (Oct. 27) 
Copper, Conn. V., Ib 
Lead, N. Y. Ib 
Zinc, prime Western E. St. Louis, Ib 
Tin, Straits, qual. N. Y., Ib 
Aluminum, ingot, base price 
Nickel, base price 
Steel billets, Pitts., ton 


West 
Cent. 
+-4.2 
+3.6 
+5.3 


July 
July 
Aug 
Aug 
Aug 


Aug 
Aug 
Aug 
July 
July 
July 
July 
July 


Aug 


Ain 
Ju y 


} 
Ju Y 


July 


Sept 


2ndOtr 


Sept 
Aug 
Aug 
Aug 
Aug 
Aug 


Steel, scrap, No. | heavy, Pitts., ton. 


*Preliminary **Revised 


+1947-49—100 


South 
Cent. 


+-11.3 
+9.0 
+8.5 


Latest 
Month 


76.6 
86.13 
38.50 
8.45 
30.04 


9.70 

6.55 
Viz. 
3 


8 
3 
7 
1 


77.20" 
86.2 


2,273 


2.76¢ 
5.18 


128.9 


372.4 
128.9 
128.3 
115.0 
153 
90 
63 


Rocky 

Mount. 
+6.8 
+-7.0 
+7.0 


Pacific 
Ww SW 
+24.6 +4.0 
+23.2 +5.1 
+22.0 +6.5 
Preceding Year 
Month Ago 


76.0 67.2 
85.06 77.96 
38.03 34.36 
8.75 8.52 
29.28 25.84 


9.59 
6.35 
109.35 
31.77 
8.37 
5.46 
15.80 
2.14 


8.58 
mar 
105.40 
27.70 
7.50 
5.30 
12.64 
2.25 


74.11 
86.2 


69.39 
88.4 
2,257 2,104 


2.76¢ 
5.26 


2.78¢ 
4.84 


129.2 125.8 
362.0 
iev.e 
126.6 
114.7 114.3 
150 128 
4 100 
87 75 


345.1 
125.8 
122.7 


292 

13% 

10 
82% 


24%, 


21% 


.60 


62.00 


36.00 


+71949—100 


38.00 


++ Unadjusted 
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Steam Accounts for 83% 
of Power Co Capacity 


The 2,000-odd generating stations 
of the larger private utilities through- 
out the country had a combined in- 
stalled capacity of over 64 million 
kilowatts at the end of 1952, accord- 
ing to the Federal Power Commis- 
sion’s recently released annual report 
on class A and B companies. Steam 
is by far the leading type of prime 
mover, representing 83% of the total 
capacity, hydro accounts for another 
16% , while internal combustion makes 
up the remaining 1%. 


Generating Stations—1952 


Installed 
Capacity 


Total 
Plants. 
Steam 

17,703 25 
24,300 14 
199,915 54 
825,731 110 
2,017,465 115 
2,317,993 69 
2,724,394 a3 
5,890,198 73 
39,470,480 170 
53,488,179 683 


1,001 to 2,000 .. 
2,001 to 5,000 .. 
5,001 to 10,000 . 
10,001 to 25,000 
25,001 to 40,000 
40,001 to 60,000 
60,001 to 100,000 
Over 100,000 ... 
Total steam 


Hydraulic 


0 to 1,000.... 
1,001 to 2,000 .. 
2,001 to 5,000 .. 
5,001 to 10,000 . 
10,001 to 25,000 
25,001 to 40,000 
40,001 to 60,000 
60,001 to 100,000 
Over 100,000 ... 
Total hydraulic 


157,613 
230,835 
534,173 
787,330 
,487,740 
,212,580 
,459,800 
985,670 
2,395,000 
10,250,741 


Internal Combustion 


020 S00 .......4. 
501 to 1,000.. 
1,001 to 2,000 
2,001 to 5,000 . 
Over 5,000 

Total IC 


39,328 
48,060 62 
143,819 93 
233,045 74 
150,342 19 
614,594 390 


Total Production 64,353.514 2,037 


Electrical Energy Account—1952 


Thousands of 
kwhrs 
Generation (excluding sta- 
tion use) 
Steam 
Hydraulic 
IC engine .. 
Total generation .. 
Purchases 
Interchange (gross) 


267,889,665 
53,697,449 
659,712 
322,246,826 
50,852,672 
18,370,482 


Total 391,469,980 


Consistent with the proportions of 
capacity that each type of prime 
mover represents are the proportions 
of energy produced. Steam gener- 
ated a little over 83%, hydro 1612 %, 
and internal combustion about .2% 
of energy produced in 1952. 
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Connecticut L&P Rates Hiked 


Connecticut Public Utilities Commission grants only 55% of 
the proposed $3,133,385 a year increase asked for by company 


In what may well be one of the 
most controversial findings in recent 
rate proceedings, the Connecticut 
Public Utilities Commission  disal- 
lowed 45% of the proposed $3,133,- 
385 electric rate increase filed by the 
Connecticut Light & Power Co. The 
commission, however, allowed the 
filed gas and water increases to stand 
unchanged. 

The commission stated in its de- 
cision that: 

“The overall effect of the revisions 
proposed by the company would 
amount to an increase of 6.9%. For 
electric service, the average increase 
would be 10.8% for residential serv- 
ice; 9.3% for commercial service; 
4.5% for industrial service and a re- 
duction of 2.8% for street lighting.” 


Efficiency of New Generating Plants 
- « « The PUC emphasized the effi- 
ciency of new generating units going 
on the lines and the recovery of costs 
through fuel adjustments by saying: 

“Since 1949, unit operating costs 
have trended generally upward. New 
and more efficient plant, particularly 
in the electric department, however. 
has enabled the company to offset 
much of the effect of these higher 
unit operating costs. Moreover, as a 
greater percentage of the company’s 
total generating capacity is comprised 
of new and mere efficient units, there 
will be an increase in this trend. In 
addition, increases in the cost of fuel, 
the largest single cost of operation 
of the company, are largely recovered 
through the fuel adjustment clause.” 

As regards to the rate of return, 
the PUC confined itself to the cost 
of money principle by saying, among 
other things: 

“If we were to give a higher return 
to the company than the market 
demanded simply because some other 
companies required it, the market 
would promptly reflect this bonus, 
the price would rise, and the yield 
would remain the same or even de- 
crease, thereby not affecting the cost 
of money at all, or if it affected it 
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at all, by emohasizing the discrepancy 
between actual and theoretical cost 
of common shares. 

“If dividends were increased, it 
would unnecessarily compensate the 
shareholders for a risk which they 
had already discounted by accepting 
and holding the shares at a lower 
yield Regardless whether any 
company representative or witness 
feels subjectively that the earnings 
of the company are too low to at- 
tract capital, the judgment of the in- 
vestor governs. It matters not what 
investors ought to think about the 
company or what value they could 
or might place on the company’s earn- 
ings. 

“The controlling fact is what value 
they do place on it . . . For the above 
reasons, it appears that reference to 
the arithmetical average of the earn- 
ings-proceeds for 56 stock 
issues of 19 companies is not con- 
troiling as a measure of the reason- 
able cost of this particular company’s 
common stock component of its 
capitalization . . . Utilizing the capi- 
talization ratios found reasonable 
above of 44% debt, 18.3% preferred 
and 37.7% cquity, this results in a 
cost of capital to this company of 
5.54% as a component in fixing the 
rate of return.” 


ratios 


Rate Base Findings . . . As regards 
the findings in the rate base, the only 
difference between the company’s and 
the commission’s rate base is_ that 
the commission deducted approxi- 
mately 45% of the income tax ac- 
cruals from working capital in 
arriving at the allowable rate base. 

As to the need for rate relief, the 
commission stated: 

“There is little doubt that such a 
level of earnings is adequate, bearing 
in mind the considerations employed 
in reaching our conclusion on a fair 
cost of capital. It is especially strik- 
ing that this rate, which is more 
than 3/10ths of a per cent below the 
minimum return which company’s 
financial analyst deems _ necessary, 
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would, nevertheless, place the com- 
pany’s bond coverage on as high a 
level as the highest grade Triple A 
companies, even with its debt ratio 
close to the national average. We, 
therefore, find that rates which will 
yield a return of 5.6% on the rate 
base found reasonable above for 
1953 are adequate and no more or 
less than just and reasonable.” 


Reasonableness of Operating Ex- 
penses ... As to the reasonableness 
of operating expenses, the commis- 
sion, while previously rejecting the 
use of comparable data of other 
companies in its findings on the cost 
of money, had this to say with regard 
to expenses: 

“We find, therefore, that the com- 
parison between experience of this 
company and the experience of the 
19 companies is a fair method of 
testing the objective reasonableness 
of the company’s direct operating 
expenses.” 

Among other findings on the ques- 
tion of reasonable expenses, the 
commission disallowed $98.500 of 
advertising expenses allocated to 
“institutional” advertisements. It said: 

“We hold only that if the company 
wishes to incur such expenses, it do 
so at the expense of its owners to 
advantages such efforts, if 
successful, wll immediately inure, 
not at the expense of the ratepayer.” 

The findings went on to say: 

“ . . the company is earning under 
its present experience at a rate of 
return of 4.99%. Since we have 
found above that the fair return for 
the company is at least 5.54%, 
find that the present schedule of rates 
and charges is yielding less than a 
fair return, that it is accordingly less 
than just and reasonable and _ that 
it should be adjusted upwards.” 


whose 


we 


Vield of 5.95% on Rate Base... 
The commission made the point that 
the proposed rates of the company 
would yield 5.95% on the rate base. 
It then said: 

“We have fcund the return which 
the company needs on each dollar of 
plant supplied by the investors is 
at least 5.54%. if it is to maintain 
its ability to attract and hold capital. 
We find, therefore, that the schedule- 
of rates and charges under investiga- 
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tion and suspension in this proceeding 
will yield operating income which is 
more than necessary for the com- 
pany.” 

In its conclusions, 
said: 

“The company states in at least 
three places in the record, including 
its brief, the testimony of the com- 
pany’s president and of its financial 
analyst that a return higher than 
5.52% is not asked for in this pro- 
ceeding because it feels it can obtain 
additional revenues through 
efficient operation . Our examina- 
tion discloses that since the company 
preserve its financial integrity 
with a return no greater than 5.63% 
on the rate base found reasonable by 
the commission, or a 5.52% return 
on the rate base claimed by the com- 
pany, there is no justification for 
authorizing higher.” 


the commission 


more 


can 


rates materially 


PUD’s Will Fight WWP- 
Puget Consolidation Plans 


Condemnation suits against Puget 
Sound Power & Light Co properties 
will be activated and the Washington 
State Public Service Commission ap- 
proval of the merger of that company 
with Washington Water Power Co 
will be appealed to the courts, the 
executive committee of five PUD’s 
declared after a meeting at Seattle. 

“The decision by the PSC approv- 
ing the merger is so contrary to the 
weight of the evidence presented dur- 
ing the lengthy hearings that we have 
no other alternative than to appeal 
such decision and, if necessary, resort 
to the highest court for correction,” 
said Harvey Benson of the Skagit 
PUD, chairman of five-PUD group. 

Guy C. Myers, original PUD pro- 
motor, is reported to have resumed 
negotiations with eastern and mid- 
west financial houses to reorganize a 
syndicate which would undertake to 
finance PUD purchase of Puget, in 
the event the merger is delayed be- 
yond the present agreed expiration 
date of Nov. 19. 

The Federal Power Commission has 
set Nov. 9 to hear the application by 
WWP for authority to acquire “he 
facilities of Puget. 

The Washington PSC has author- 
ized the payment of the 3712 ¢ a share 
common stock dividend declared pay- 
able Nov. 16 to stock of record Oct. 
28 by the directors on Oct. 16. 
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Today in Utility Finance 
YIELDS (%) 


Bonds Preferred Stock 


Common Stock 


Quality ia 2nd 3 : 2nd 3r Ist 2nd 


DATE 

1953 

Oct, 22 : 14 
Oct. 15 ios 3.17 


END OF 

3rd 1953 le 3.30 
2nd 1953 3.34 
Ist 1953 3.15 
4th 1952 2.99 


Data: Reis & Chandler, Inc 


EARNINGS 


Earnings Per 


Period Net Income 


Company Months Ended 1953 1952 


Alabama REE 

Arkansas Power « Licht 

Detroit Edison 

Georgia Power 

Louisiana Power & Light 

Mississippi Power & Light 


1953 
2,573,584 $11, 726,611 $ 
Sept. 7.088 , 766 5,980,150 
Sept 20 ,946 ,693 3,119,239 
Sept 12,368 ,553 644,247 
3, 
Bs 


Sept 31 


toto tohorets 


Sept 528,856 2,983,211 
Sept 142": 8S 3,708,475 


Mountain States Power 
Niagara Mohawk Power 
Ohio Edison, consolidated 
Portland General Electric 
Southern Co, consolidated 


Aug 1,769 , 67: ,493 , 160 27 

Sept 25,472,606 23,059,897 2.00 
Sept.  18.485/866 15,251,344  3.02(b) 
Sept. 3,700,75 3,782 ,558 2.47(c) 
Sept. 21,738 , Of 9,931, 1.20(e 
Southern Indiana Gas & Electric Sept. 2,138,218 3, 2.16(f) 
Notes—(a) Based on 10,629,793 shares in 1953 and 9,924,023 shares in 1952; 
shares in 1953 and 4,798,460 shares in 1952; (c) Based on 1,500,000 shares in 195: 


tottotorcte 


Common Share 


1952 


s 


OD 
9b 
8l(b 
Tic 
l6le 
o4acf 


(b) Based on 5,278,306 
and 1,375,000 shares in 


1952; (e) Based on 18,087, 643 shares i in 1953 and 17 ,076,669 shares in 1952; and (f) Based on 799,167 shares 


in 1953 and 685,000 shares in 1952 


FINANCING 


c ompany and Dese scription 


Amount of 
Offering Offering 
(000) Price 
WEEK OF OCTOBER 22-28 

Bonds 

Public Service Electric & Gas—Ist mtg 344% due 1983 
Gainesville, Fla.—water and electric revenues due 1956-1976 
Niagara Mohawk Power—gen mtg 344% due 1983. 


$30,000 
1,300 
40,000 


various 


100.625 


Common Stock 

Hartford Electric Light—105,500 sh (being offered common- 
holders on a 1-for-8 basis, record Oct. 23 to expire Nov. 10). 

Central Illinois Light—100,000 sh (being offered commonholders 
on a 1-for-9 basis, record Oct. 27 to expire Nov. 13 with an 
oversubscription privilege) es - oe 


SCHEDULE 


$4 .642 $44.00 


3,650 36.50 


FOR NOVEMBER —DECEMBER—JANUARY 
Bonds 

Long Island Lighting—1st mtd due 1983 Reniekee 5a $25,000 

Gulf States Utilities—1st mtg due 1983 Sac 10,000 
Monongahela Power—lst mtg due 1983 Sebi 10,000 


Ohio Edison—Ilst mtg due 1984... , 30,000 


Preferred Stock 
Worcester County Electric—75,000 sh $100 par . ‘ $7,500 
Duquesne Light—100,000 sh $: 50 par... ; ; ; 5,000 


Common Stock 

Delaware Power & Light—232,520 sh (to be offered common 
holders on a 1-for-7 basis, record Nov. 25 to expire Dec. 15; 
employees to be given right to subscribe up to 150 shares) 

Virginia Electric Power—558,946 sh 

Ohio Edison—527,830 sh (to be offered c »ommonholders on 1-for-10 
basis, record Jan. 11) 

POSTPONED, UNSCHEDULED, 

Bonds 

Southwestern Public Service—Ist mtg............... $12 ,000(e) 

Illinois Power Co— Ist mtg. eset ebeacubaaue cu 20,000 

Florida Power Corp—\st mtg 10, 000(e) 

Houston Lightning & Power—Ist mtg eee 25,000 

Public Service Co of Colorado—Ist mtg... 15,000 

Delaware Power & Light—lst mtg : 10 ,00(e) 

3razos River Authority, Tex.—eleciric revenues... 66,000 


referred Stock 
Southwestern Public Service... 
Narragansett Electric—150,000 sh $ 


Common Stock 
Iowa-lIllinois Electric & Gas 
Southwestern Public Service 


50 par 


T $6 ,000(f) 
~(to be offered on about a 1-for-13 


Notes—(e) Estimated; and (f) To sell enough common stock to yield $6 million 


November 2, 
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AND/OR UNDER CONSIDERATION 


Yield to 
Public 


3.18% 
1.75-2 80 


Bid Date 
Nov 4 
Nov. 23 
Dec l 
Jan. 19 


Nov. 17 
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AX. PROGRESS se 


NEW PACKAGE with color code stamping (green for Type ‘’K‘‘ and blue for Type “‘T’’) 
identifies new G-E EEI-NEMA fuse links. Inset shows complete conversion procedures, 
co-ordination charts, and time-current curves to simplify proper fuse selection. 


G-E’s new EEI-NEMA universal cable-type fuse links 
provide extra benefits from fuse link standardization 


And it’s Easy and Economical to Convert to G-E Standard Links 


GENERAL ELECTRIC’S new EEI-NEMA standard fuse links 
not only meet all of the utility-sponsored EEI-NEMA re- 
quirements, but also offer many additional operating benefits. 
They provide both electrical and mechanical interchange- 
ability ... long desired by users . . . and there’s a Type ‘‘K”’ 
(fast) and a Type “T’’ (slow) G-E standard link in both 
preferred and non-preferred ratings, for replacing practically 
any nonstandard links now in use. 


G-E’s standard links give EXTRA benefits. Low melting 
temperatures prevent drying, embrittling, or burning of aux- 
iliary tubes or fuseholder tubes . . . thereby maintaining the 
full interrupting capabilities of the cutout. 

Extra-long auxiliary tube gives greater dependability for 
low fault currents, and better full-range operation of any 
cutout. 

High continuous-current-carrying capabilities enable con- 
tinuous over-current rating in excess of standard ratings, and 
simplifies replacement of N-rated links with practically no 
change in equipment protection. 

Higher accuracy of electrical characteristics gives you 
greater assurance of attaining planned protection and co-or- 


dination, with more dependable isolation of faults and mini- 
mizing of system outages. 

Mechanical construction combines liberal strength of fus- 
ible element and strain wire with extremely flexible cable 
that permits free indicating and dropout action of cutouts. 


It’s easy and economical to convert to G-E standard links 
there’s no need for a new co-ordination study —in general, 
you simply replace section and branch fuse links with the 
proper G-E Standard fuse links; thereafter you replace equip- 
ment fuses with G-E Standard fuse links at the most oppor- 
tune time— when equipment fuses blow or as equipment is 
serviced. You won’t have to throw away your present equip 
ment fuse links. 


There’s a G-E Standard fuse link to give practically the 
same equipment protection as any ‘“‘N” rated fuse link you 
are now using. 

For information, get in touch with your nearest G-E repre- 
sentative, or write to General Electric Co., Section 433-1, 
Schenectady 5, New York. 
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46) DISTRIBUTION TRANSFORMERS 


different from others because..... 


SS 








peeeeen...One-piece cover band 


facilitates inspection...maintains 
uniform gasket pressure around rim 


This simple, efficient General Electric the band. No adhesives to break when 
method of providing uniform gasket removing cover—no surfaces to clean 
pressure between cover and tank main- before resealing. You even re-use the 
tains “factory sealing”’ even after years same nitrile gasket . . 


. again and again. 
of service. 


REMEMBER ... al! transformers are 


Seal is air-tight so that motsture- : 
ae a Oren not alike . . . compare the General 


laden air can . be drawn into tank to Electric plus features in the chart below 
contaminate oil and shorten transtorm- silt teal deeimmeaiile 

er lite. For more information on distribution 
ONE-PIECE COVER BAND increases transformers, either unit-type or con- 
accessibility for inspection or mainte- ventional, contact your nearest G-E 
nance. One bronze alloy bolt holds sales office, agent or distributor, or 
cover tightly in place—only a screw- write to General Electric Company, 


driver is needed to remove or tighten Section 431-6, Schenectady 5, New York. 


Gu CUR fe | jae cen flt 7CE 27 _ 
GENERAL ELECTRIC 


i 
i 


General 
erro ecw || 
Production-line impulse testing 


Nitrile rubber gaskets 
at all tank openings YES 


Strenicor pressure terminal clamps| YES 


Insulated clamp-type connectors 
on tank wall hv bushings 


One-piece cover band 


i j “Take your choi 
Terminals designed for both your —— 
copper and aluminum conductors G. E. makes both 


Gapped valve-type arresters 


Nationwide company-operated 
service facilities 





IRS single-phase induction regulators supply the finest regulation 
obtainable for heavily loaded feeders where voltage variations 
are frequent and immediate response essential. Their sealed 
tank construction prolongs oil life. 


IRT three-phase induction regulators combine three single-phase 
IRS regulators in one tank with a single set of controls, 
They provide high quality stepless regulation for balanced loads, 
Rugged construction assures long life. 


ML32 step regulators provide low-cost dependable regulation on 
branch and rural circuits in thirty-two 5¢% steps. As with 
all G-E station-type voltage regulators, controls of the ML32 
maintain Class I aecuraey. 


MLT32 three-phase step regulators adjust voltage in thirty-two 
5% steps. Best suited for lines with balanced loniie. they feature 
aaa -d simplicity in construction—accessibility and ease of 
maintenance of switching mechanism. 


Solve any feeder voltage problem 
with one of these G-E regulators 


You can get exactly the type of voltage correction you 
need... dependab le, low-cost regulation . . . the finest 
regulation obtainable ... for circuit capac ities from 
125 kva at 2.4 kv to 25,000 kva at 69 kv... by choos- 
ing from General Electric’s complete line of voltage 
regulators. 

G-E Induction Regulators, with their prompt response 
to voltage Variations, smooth ste pless control, and 
negligible maintenance, provide i highest qui lity 
regulation obtainable. They're available for circuits 
15 kv and below, 3000 kva and below .. 
for individual phase control ° 
anced loads. 


. single-phase 
. three-phase “hi bal- 


G-E Step Regulators offer economic advantages where 


you handle large blocks of power at higher voltages, 
and where you need supplementary re ‘culation on your 
branch and rural feeders. G.E.’s MLT32 three-| thase 
step regulator is available for all standard an s up 
to 69 kv, circuit capacities up to 25.000 kva. . . ML32 
single-phase regulators offer +10% regulation in 
thirty-two 54% steps in ratings 1: 3. 800Y /7960 volts and 
below, for three -phase hanks | rated approximately 2000 
kva and be low. 

For more information on IRS. IRT, MLT32, ML32 
regulators, see your local G-E representative or send 
for bulletins GEA-2985, GEA-2985C-1, GEC-716, 
GEA-5752, respectively. General Electric Company, 
Schenectady S New York, 423-2 
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HOW TO DESIGN © CONSTRUCT © OPERATE © MAINTAIN 


-Contocts A&B Contocts C&0~ 


aig ! 
1 Pressure device | | Pressure device 
i 


Opening coil’ ‘Closing coil 


BROWN-BOVERI BREAKER, Type DCVF, was difficult to test because 
of its high operating speds. To conquer this problema... 


er ee eee Bolance beam 


i aeidaetentennemementtiemmedaa 
Air piston moves 


upwords with rising 
pressure 


To omplifier 
input 


To oscillator 


_-To interruption 
. chomber 


PRESSURE RECORDER was devised to change air pressure in the 
blast chamber to an electric signal, recorded by an oscillograph 


Oscillograph Tests High-Speed Air-Blast Breakers 


FRANK KUNZE, Chief Inspector, Electrical System, Detroit 

Edison Co, Detroit, Mich. 

Opening speeds of certain types of compressed air 
circuit breakers on Detroit Edison’s system are so high 
that they cannot be measured accurately with a cycle 
counter. The company has developed a special instrument 
to facilitate testing of newly purchased Brown-Boveri Type 
DCVF 138-kv breakers. It produces an oscillographic 
record of breaker operation. 

Brown-Boveri Type DCVF is a self-contained breaker 
with four series contacts in each phase. Contacts are 
opened by an air blast that is admitted to the interrupting 
chamber by an electrically and pneumatically actuated 
blast valve. 

Air moves the contact axially to the open position. At 
the same time, high-velocity air sweeps the arc off the sta- 


200psi 
100psi_ — 
S5Opsi 


‘Pressure dropin 
blast chamber 


“Contact 


| Closing coil 
——59 cycles —~ 


Y-Phase Closing 


CIRCUIT BREAKER PERFORMANCE was recorded on an oscillogram for both opening and 
closing. Opening time for the Brown-Boveri was 2.8 cycles. Closing time was 5.9 cycles 
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tionary contact. When the moving contact has reached 
its maximum travel, the air passage to atmosphere is sealed 
off. Contacts are then held open against compressed clos- 
ing springs by air pressure from an air storage tank. 

To close the breaker the blast valve is again operated. 
This time, it releases air from the interrupting chamber, 
allowing compressed closing springs to close the contacts. 

The special instrument tests coordinated performance of 
various parts of this breaker. It is a pressure recorder con- 
structed as a balanced magnetic bridge with three sepa- 
rate coils wound on an “E” iron core. Combined with this 
bridge are an electronic oscillator, an amplifier, and an 
oscillograph. Oscillator output is approximately 1,450 
cycles. 

In a test operation, the balance beam of the instru- 

(Continued on page 110) 


— > Timing 


Y-phase 


‘Pressure rise in blast chamber 


ne ea 
Contact-” 


2-phase 


Contacts open 


Y-Phase Opening 


CONTACT COORDINATION for an opening 
operation is shown for all phases 
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Urban Transit Electrified Farming 


Sewage Treatment Water Supply Farm Water Supply Farm Welding 


21 dramatic film programs to help 
you build load, get community action 


General Electric’s ‘“More Power to America’’ film 
library is a special series of programs designed to 
help you increase industrial and farm electrification, 
promote community improvement, and to stimulate 
your own public-relations activities. Each of these 
programs contains an educational motion picture or 
slidefilm, an authoritative manual, and supplemen- 
tary literature. Specifically designed for use by the 
electric utilities, these packaged programs represent 
the best co-operative thinking of electrica! and 
machinery manufacturers, application and consult- 
ing engineers. Non-commercial in nature, these film 
programs dramatically portray the latest electrical 
ideas and techniques in the use of electrical power 


in fields ranging from Materials Handling to Sewage 
Treatment. 


The nation’s leading utilities and other organiza- 

tions are now using over 2000 ‘‘More Power to 

America” programs as vital components of their 

power sales and community development activities. 

Utilities of all sizes are placing increasing emphasis 

on MPA’s creative, mass-selling methods. If you 

LATEST ELECTRICAL IDEAS and techniques are dramatically Would like full details and prices of these film pro 
portrayed in the twenty-one film programs shown here. You can grams—or if you would first like a preview—contact 
use them to build industrial and farm electrification, promote your iocal G-E Apparatus Sales Office, or mail the 
community improvement. coupon to General Electric Co., Schenectady 5, N. Y. 


More Power to Umenica, 





Textiles 


Oil Field Electrification 


Freedom and Power 


4 


Electronic Training Course 


Atomic Power 


Pree) CON 
te 


GENERAL ELECTRIC COMPANY 


Laundry Electrification 


SEND IN 
COUPON 
BELOW 


APPARATUS SALES DIV., SEC. A684-3 


SCHENECTADY 5, N. Y. 


I am interested in the following film programs: 


V for details and prices 


[_ ]Sewage Treatment (25-min- 
ute, 16-mm sound-color mo- 
tion picture) (GEA-4938-5A) 
Outdoor Recreation (20-min- 
ute, 16-mm, sound, black- 
and-white motion picture) 
(GEA-4938-15) 

Water Supply (25-minute, 
16-mm, sound-color motion 
picture) (GEA-4938-17) 
Urban Transit (17-minute, 
16-mm, sound-color motion 
picture) (GEA-4938-20) 

[_ ]8ern Hay Curing (28-minute, 
16-mm, sound-color motion 
picture) (GEA-5074-1A) 
Farm Welding (25-minute, 
16-mm, sound-color motion 
picture) (GEA-5074-2) 

Farm Water Supply (20- 
minute, 16-mm, sound-color 
motion picture) (GEA-5074-3) 

[Electrified Farming (20-min- 

ute, 16-mm, sound-color mo- 
tion picture) (GEA-5074-5) 
Laundry Electrification (30- 
minute, 35-mm, _ black-and- 
white sound slidefilm) GEA- 
4938-1A) 
Electronics Training Course 
(Twelve 20-30-minute, 35- 
mm, black-and-white sound 
slidefilm) (GEA-4938-3B) 

[_ ]Resistance Welding (30-min- 
ute, 16-mm, sound-color mo- 
tion picture) (GEA-4938-6A) 


NAME 
TITLE 
COMPANY 
ADDRESS 
city 


xX ona loan basis 
Power Distribution (20-min- 
ute, 35-mm,sound-color slide- 
film) (GEA-4938-8B) 

Oil Field Electrification (30- 
minute, 16-mm, sound-color 
motion picture (GEA-4938- 
9A) 

Materials Handling (24-min- 
ute, 16-mm, black-and-white 
sound motion picture) (GEA- 
4938-10A) 

Electric Arc Welding (27- 
minute, 16-mm, sound-color . 
motion picture) (GEA-4938- * 
11) 

Textiles (26-minute, 16-mm, 
sound-color motion picture) 
(GEA-4938-13) 

Industrial Heating (30-min- 
ute, 35-mm, black-and-white 
sound slidefiln) (GEA-4938- 
14) 

[_]Motor Selection and Applica- 
tion (Ten 10-30-minute, 35- 
mm, black-and-white sound 
slidefilm) (GEA-4938-16A) 
Progressive Mechanization 
(27-minute, 16-mm, sound- 
color motion picture) (GEA- 
4938-18) 

[_ ]Freedom and Power (29- 
minute, 16-mm, sound-color 
motion picture) (GEA-4938- 
19) 


Atomic Power (15-minute, 
16-mm, sound-color motion 


picture) (GEA-4933-22) 


STATS 
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The amplified and rectified output of the center coil 
operates the oscillograph element, producing a curve show- 
ing amplitude of pressure in the interruption chambers 
calibrated in psi. Other curves drawn by the instrument 
show contact opening, opening-closing time, coordinated 
make and break of the interrupted contacts, and coordi- 
nation of the air blast relative to contact break and pres- 


Oscillograph 


(Continued from page 107) 


ment is attached to the air piston of the breaker. As air 
pressure changes, the piston moves the balance beam to 
unbalance the air gap at the coils. Voltage induced in the 
center coil is proportional to the movement of the balance 


beam. 


sure rise in the interrupters. 


Sprayed Plastic Masking Facilitates Panel Painting 


GLEN HERBST, Test Technician, Dayton 
Power & Light Co, Dayton, Ohio 


Plastic masking sprayed on indi- 
cating lights, switch handles, instru- 
ments, and nameplates facilities 
panel board painting. Dayton Power 
& Light Co found that a far better 
job can be done with plastic than by 
other methods. Both “out of service” 
and “in service” boards have been 
successfully painted. 

The plastic, similar to that used by 
manufacturers to protect painted sur- 
faces during shipment, is fluid and 
resembles buttermilk in color and con- 
sistency. After applying, it becomes 
transparent in 15 to 20 min, sets well 
in about 2 hours, but is best worked 
if allowed to set over night. If the 
plastic is sprayed on too thick, it will 
run and will not become transparent 
for one or two hours. 

Plastic is best applied with a regular 
paint spray gun having a No. 765 
nozzle and a 2-gal pressure feed tank. 
The material will not flow properly 
with a regular suction-type gun. Warm 
water can be used to clean equipment 
before the plastic dries. 

When spraying, the gun should be 
moved in a straight line and held 8 
to 10 in. away from the work. Opera- 
ting the gun in a fan motion or arc 
fogs out the plastic, and it will not 
go on wet. 

Most difficult part of the masking 
job is that of removing plastic from 
the surface to be painted without un- 
covering instruments. This can be done 
by cutting around components with 
a small-bladed, sharp knife or model- 
making knives. 

A small wood burning tool with 
its tip worked down to a thin, fairly 
sharp point is also useful for trim- 
ming plastic. This tool has the advan- 
tage of melting through the plastic 
without requiring sufficient force to 
dull the edge. Other knives have to be 
sharpened often so as not to tear the 
plastic. 
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INSTRUMENT PANELS were spray painted at the O. H. Hutchings Station while boards 
were in service by using sprayed plastic masking and cellophane instrument covers 


Experimental masking work was 
done at the Frank M. Tait Station 
where a hydrogen panel board for a 
high-pressure topping unit was out of 
service. The board was sanded and 
cleaned; components were masked 
with plastic. A glossy paint was ap- 
plied and allowed to dry overnight. 
Plastic coverings were then removed 
with little effort. The masking job was 
found to be superior to that obtained 
by conventional methods. 

Painting panel boards that were in 
service at the O. H. Hutchings Sta- 
tion was then undertaken. Greatest 
concern was that of keeping important 
instruments visible as much as pos- 
sible. Because of the plastic’s trans- 
parency characteristics, two coats of 
plastic, producing a 0.003-in. thick- 
ness, were applied. Plastic on the sur- 
face to be painted was removed, leav- 
ing instruments masked. 


Faces of important instruments were 
then covered with cellophane; no 
effort was made to obtain complete 
coverage. An undercoat was sprayed 
on the panel, and cellophane was im- 
mediately removed. This enabled the 
operator to see instruments and keep 
the boiler and turbine operating 
properly. 

Next, the equivalent of three coats 
of lacquer was sprayed on boards and 
instruments. After 3 to 5-min drying 
time, the lacquer covered plastic 
masking was removed from instru- 
ment faces. Other components were 
then unmasked. 

Complete painting job on the con- 
trol room panel boards for two tur- 
bine-boiler units required 355 man- 
hours. With this experience, painting 
of future panels, with the exact shade 
to the company’s standard color, will 
take less time. 
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The recent tremendous increase in the use 
of tube instead of wires for instrumentation 
and control purposes has led to an important 
new development—cabled tube. This is an 
armored group of long tubes twisted together 
to permit bending without distortion. An 
insulating tape is wrapped over the bundle 
of tubes to prevent electrolytic action. Then 
interlocking, flexible galvanized steel armor 
is applied, like BX. This protetts the tubes 
from injury during shipment, storage, in- 
stallation, and in service. Standard fittings, 
boxes and cabinets can be used for junction 
boxes and terminations. To make it possible 
to readily identify each tube, one tube in each 
layer is colored; the position of each tube in 
each layer in relation to the coded tube 


o 
i) 
XY "hy 


=... ida 


remains the same throughout the length of 
the cable. 

The tubes usually are copper, but aluminum 
tubes can be used for special purposes. For 
unusually corrosive situations, a plastic outer 
sheath can be applied. As many as 19 tubes, 
%,” OD, can be cabled, and supplied in 
lengths up to 1,000 ft. 
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Since the tubes carry not electricity but air, 
nitrogen, helium, or a fluid, they are espe- 
cially attractive in potentially explosive loca- 
tions, as in refineries and chemical plants. 
Utilities are also turning decisively to this 
new cable, while automatic process control 
(automation) is a rising application. 


Revere, as a supplier of tube for this pur- 
pose, calls this cabled tube development to 
your attention as a matter of general and 
perhaps specific interest. See Revere for 
copper, aluminum and brass tube and pipe, 
electric welded steel tube, and lockseam 
tube. Call the nearest Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 

230 Park Avenue, New York 17, New York 

Mills: Baltimore, Md.; Chicago and Cliaten, IIL; Detrest, Mich.; 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
N.Y. Sales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS” 
ON NBC TELEVISION, SUNDAYS 


Showing the construction of Crescent 
Armored Multitube, made by Crescent 
Insulated Wire and Cable Co., Trenton 5, 
N. J., which will supply further informa- 
tion on request. 
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See how this description of the O-B Strateline 
Clamp matches your needs for distribution 
deadend clamps: 


1. 


Made of bronze, aluminum or malleable 


iron for proper clamp-conductor combin- 
ation. 


Five clamp sizes cover 0.15 - 1.55 inch 
range. 


Slip strength three times greater than us- 
ual maximum conductor tension. 


Cost in keeping with balance of distri- 
bution construction. 


Sized and shaped for safe clearances in 
close phase spacing. 


Dependability proved by years of ser- 
vice experience. 


Here, then, is a clamp design that is nicely 
suited to the close clearances and strength re- 
quirements of distribution line work, at a price 
consistant with that class of work. After a trial 
order, we’re sure that O-B Stratelines will be on 
your standards list! 





ROPE GUIDE attaches to rack base and spindle, and facilitates 
jobs where rope and blocks are used when working secondaries 


Smooth top Spring 
< 
surface m «SS cotch 
inger IO oe 
. YY v --Clamp 


GUIDE DETAIL shows how catch mechanism closes to hold spindle 
of rack. Stud on end of guide fits into the slot in the rack’s base 


General Electric Co 
CONCRETE BUCKET on cable way is visible to operator in control 
station, near head towers. Tail tower is on other side of the dam 


Detachable Guide 
Reduces Rope Wear 


A rope guide to aid pulling secondary wires through 
racks has been developed and patented by Joseph Truchon, 
line foreman, United Illuminating Co, Bridgeport, Conn. 
The guide provides a suitable support for a block and 
tackle, reduces rope wear, and eliminates short tie ropes 
that clutter the working space and cause binding. 

Formerly, short pieces of rope were used to support 
blocks. Rope was also used to support the line that the 
groundman pulls. Sometimes, the latter line was draped 
across the secondary rack’s top. These methods were 
cumbersome, inefficient, and caused excessive rope wear. 

The rope guide solved these problems. It is easily 
mounted in and removed from the secondary bracket. 
When in position, the guide is attached to the rack spindle 
by a clamp that is held closed by a spring catch. The 
clamp’s outer side is provided with a finger grip to release 
the latch. 

For drawing up a secondary wire the ropes pass over 
the smooth rounded upper surface of the guide’s project- 
ing arm. This smooth surface permits the ropes to move 
freely without being cut or ravelled. 


HEAD TOWER TRUCKS moved tower along two parallel 340-ft long 


tracks. Two of the four trucks were driven by 75-hp motors 


Cableway Places Concrete, Sets Record 


Thanks to the world’s fastest cableway, the eighth highest 
dam in the world, the 440-ft Pine Flat Dam across Cali- 
fornia’s Kings River, is rapidly nearing completion ahead 
of schedule. 

The cableway operated at a maximum rope speed of more 
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than 2,000 fpm over the 2,400-ft span between its head 
and tail towers. It utilized an 8-cu yd bucket containing 
17% tons of 50-degree concrete and placed more than 
4,000 cu yd im one 24-hour period. 

(Continued on page 118) 
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~ Lighting Completely Installed 
in minutes! 


costs cut 27% with 


UNISTRUT* 
channel and fittings 


New fluorescent lighting was recently installed in 18 
classrooms at Lincoln School, Eau Claire, Wisconsin, 
in record time at a huge savings in cost over conven- 
tional methods. “Before and after’”’ photos prove how 
fast the job was done. In first photo fixtures are just 
being unpacked at 2:03 p.m. At 3:28 p.m. second 
photo shows installation of three 24 ft. rows com- 
pleted, room cleaned, tools and accessories moved to 
next room for installation there. Total time 85 minutes. 


This job* is just one of hundreds where the UNISTRUT 
system has helped produce the maximum in lighting 
efficiency while saving installation time and money. 


PERFECT ALIGNMENT 


UNISTRUT channel is rigid, straight and strong—gives true 
alignment that servicing can't disturb. 


ADDED SAFETY 


UNISTRUT installations are safer. Continuous row becomes 
a single integrated unit— weight is equally distributed along 
all suspension points. 


COMPLETE FLEXIBILITY 


UNISTRUT installations are made in spite of ceiling irregu- 
larities. Stems can be attached at any point along channel. 


LOW COST 


The UNISTRUT system is quickly, easily erected. Saves 
costly installation time—permits wiring to be done at working 
level. Fewer hanger rods are needed. Approved as wireway 
in Chicago and more than 20 major cities. 


It'll pay you to find out how the UNISTRUT system will 
help solve your lighting installation problem—/faster, 
better, at lower cost. Contact your nearest UNISTRUT 
distributor or dealer today—he’s listed in your tele- 
phone directory. 


U. S. Patent Numbers 
2327587 2329815 2345650 
2363382 2380379 2405631 
2541908 Other Patents Pending 


of Fixture 
Mounted on 
UNISTRUT 
Chonnel. 


Catalog in Sweet's 1953 Architectural, Plant 
Engineering and Industrial Construction Files. 


THE WORLD'S 


UNISTRUT P-1000 or 
P-2000 Channel. 


MOST FLEXIBLE ALL-PURPOSE METAL FRAMING 


© nasal 


*Garden City Plating Company, Chicago, !Il. Fluorescent Fixtures. 
E. F. Klingler & Associates, Eau Claire, Wis. Architects and Engineers. 
Roshell Electric Service, Chippewa Falls, Wis. Electrical Contractor. 


oe Joiner 
Fitting U-940. 


Snap-in SS 
Closer Strip. 


Write today for free Fluorescent 
Lighting Bulletin FF-3 


Hanger 
Fitting P-2335. 


UNISTRUT PRODUCTS COMPANY _ Dept. w-11. 
1013 W. Washington Bivd., Chicago 7, Illinois 


Please send Bulletin FF-3, without obligation. 
Nome___ 

Company 

Address__ 
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G-E Wire and Cable engineers have access to this ionizatien testing equipment at General Electric's High-voltage 


Laboratory in Pittsfield, Massachusetts. This equipment and other facilities in other departments of the Company 
help G-E engineers speed the development of new and better wire and cable. 
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General Electric’s company-wide 
research and test facilities 
give you... 


Cables that vou know 
Will meet your needs 


Producing wire and cable to meet your require- 
ments calls for both production-line test equip- 
ment and specialized test and research facilities. 
Because the General Electric Company manufac- 
tures an extensive line of electrical apparatus, 
it has a full range of specialized test and re- 
search facilities readily available to provide 
basic data necessary for the solution of many 
cable problems. G-E wire and cable engineers 
use this data to maintain continuing progress in 
the design and manufacture of wire and cable. 


Production-line Testing 


All equipment necessary for thorough produc- 
tion-line testing is available at the Wire and 
Cable Department in Bridgeport, Connecticut. 
Typical of this equipment are Schering Bridge 
test apparatus for power-factor and ionization- 
factor testing, apparatus for measuring insula- 
tion strength and conductor resistance, and one 
of the few ionization testers that can handle 
regular production lengths of cable—in lengths 
exceeding 3000 feet. 


Continuing Research and Development 
But even the best production-line testing isn’t 


enough. New demands in utility systems are con- 


stantly developing with resulting new demands 
on wire and cable. This calls for continuing re- 
search and development. As an example. use is 
made of the General Electric High-Voltage lab- 
oratory at Pittsfield, Mass., to test impulse volt- 
age break-down levels — in order to coordinate 
the insulation level of the cable with that of the 
other equipment in your system. At the present 
time G-E engineers are exploring this subject 
with higher-voltage Super Coronol* cable to in- 
crease reliability in service. 

If the problem is high currents, the G-E Switch- 
gear Development Laboratory in Philadelphia 
can test cable performance under short circuits 
of practically any magnitude. Other equipment 
at Pittsfield can simulate high-current surges of 
intensities up to that of natural lightning. 

This testing and research program gives Gen- 
eral Electric engineers the data necessary to pre- 
dict cable performance, to design better cables 
that you know will meet your needs, and to learn 
more about how to use and protect cables in 
service. These are a few of the reasons why it’s 
a good idea to call your General Electric wire 
and cable specialist whenever you have a cable 
problem. Construction Materials Division, Gen- 
eral Electric Company, Bridgeport 2, Conn. 


*Registered Trade-mark General Electric Company 


GENERAL @@ ELECTRIC 


ELECTRICAL WORLD @ November 2, 1953 





Cableway 
(Continued from page 114) 

Cableway’s high speed was made possible by these 
factors: 

1. Use of de power. 

2. Separate drives that enable it to hoist and haul simul- 
taneously. 

3. And a control system for smooth, positive operation. 

Separate amplidyne-controlled, adjustable-speed drives 
operate hoist and haul drums. Each drive consists of two 
400-hp de motors. These received power from a MG set 
made up of two 300-kw shunt-wound generators driven 
by a 900-hp synchronous motor. Main-drive motors fea- 
tured two-shoe magnetic braking. 

Head and tail towers were each propelled on straight, 


Jig Facilitates Servicing 
Automatic Line Reclosers 


ALFRED A. DAVIS, Distribution Dept, Atlantic City Electric 
Co, Atlantic City, N. J. 


A local-made jig enables servicing of automatic line 
reclosers with minimum risk to the recloser in about 24 the 
time previously required. In addition, the recloser mech- 
anism can be rotated to any of four positions that best 
facilitates replacement of any part, and returned immedi- 
ately to the upright position for reentry to the tank. 

Jig components were obtained from a scrap line and 
assembled by welding. Parts consist of a base attached to a 
vertical support; a horizontal bearing with an angular sup- 
port underneath and a sliding key on top; and a two-prong 
rack attached to a shaft with a four-notched disk to hold 
the rack and recloser mechanism at 90, 180, 270 or 360- 
deg positions. 

For use, the jig is attached ordinarily to a column and 
the rack placed horizontally. A hoist lifts the recloser 
head and oil-immersed mechanism from its tank and the 
head is secured to the rack by two bolts screwed into 
tapped holes, available for the lifting eyes. The tank is 
removed from underneath the mechanism, cleaned and 
refilled. The mechanism is flushed, inspected, repaired 
lowered into its tank, secured and ready for final test. 

Since the jig weighs approximately 25 lb, it is easily 
transported and may be installed on a shop wall, vertical 


parallel tracks by two 75-hp wound rotor motors. A selsyn 
arrangement served as an automatic skew control to keep 
the two towers aligned at all times. Because the cableway 
and a slower service rig operated on common tracks, a 
photoelectric control was used to prevent the two systems’ 
towers from colliding. 


Control station for the high-speed rig was located in an 
enclosed platform jutting out from the batch plant, on one 
side of the 2,240-ft canyon. Good visibility from this 
elevated location enabled operator to control the cableway 
without signals most of the time. 

Pine Flat Dam, containing 2,200,000-cu-yd of concrete, 
will use its reservoir storage of 1,000,000 acre-ft to con- 
trol flood waters. At the end of flood season storage will 
be used for irrigation and hvdroelectric power generation. 


COLUMN-MOUNTED JIG supports line recloser head and mechanism 
after being raised by hoist, and permits rotation to facilitate inspec- 
tion and replacement of parts 


beam, or the base of a pole if service work is necessitated 
in the field. With different edaptor bars, other equipment 
can be serviced with equal ease and safety. 


Test Socket Takes Five Different Thermal Meters 


MERLE H. BOWMAN, Meter Supt 


cut about %4 


A. L. GAENICKE, Technical Meterman, 
Sacramento Municipal Utility District, 
Sacramento, Calif. 


Five different types of thermal 
demand meters can be mounted for 
gang-testing in a universal socket de- 
vised by Sacramento Municipal Util- 
ity District. Socket may be hung on 
commercial testing board and is suit- 
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able for testing 4-prong (single-phase); 
5-prong, 7-prong and 8-prong (all 
two-element, three-phase); and 13- 
prong (three-element, three-phase) 
meters. 

Heart of socket is 13-point bakelite 
block, mounted in an aluminum in- 
door meter connection box that meas- 
ures about 8 x 10 x 3% in. Center 
section of this block has been under- 


in. between top and 
bottom current jaws to provide clear- 
ance for link blocks on single-phase 
meters. Two small holes have been 
drilled in undercut area to take brass 
contact pins. These pins serve to con- 
nect link circuit on single-phase self- 
contained meters and polyphase delta 
meters. 
(Continued on page 122) 
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offer many desirable features 


3 edd] DUPLEX SWITCHBOARDS 


Manufactured in two sections, this duplex 
control and relay switchboard is shown on 
factory assembly floor. 


Interior of one section of the above switch- 
board is illustrated at left. 


Observe attractive appearance of this 
NELSON Duplex Control and Relay Switch- NELSON duplex switchboard. 


boards are designed for metering, instrumen- 
tation and control of substations and gener- 
ating stations. 


Custom-built to each customer’s specifications, 
these tunnel-type structures achieve utmost 
simplicity of inter-wiring and cross-panel wir- 
ing. They are sturdy in construction and pro- 
vide maximum accessibility. 


Wire guttering can be furnished with or with- 
out covers. Wiring on the rear of the panels 
is secured by flash welded studs in order to 
assure a smooth front surface. 


When you need switchboards of this type, 
permit us to quote on your requirements. 


— 


NELSON Pa aint CO. 


TULSA, OKLAHCMA 


217 N. DETROIT AVE. TELEPHONE 2-5131 
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CAPACITORS 
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Complete air evacuation assures 


high dielectric strength 
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GENERAL ELECTRIC CAPACITORS ARE 


SMALLER, LIGHTER— 


MORE DEPENDABLE 


Only 66 pounds for 25 kilovar, 2400-volt unit— 
saves weight on your poles—no sacrifice in quality 


When installing capacitors you want depend- 
ability . . . plus ease of handling and instal- 
lation. You get all three with General 
Electric Pyranol* capacitors. 

RECENT TESTS ON G-E CA*ACITORS maufactured 
in 1931, compared with original test rec- 
ords, reveal no change in electrical char- 
acteristics. Control of all materials used in 
construction provides this stability—for 
example, the dry-annealed aluminum foil 
used in G-E capacitors is thoroughly 
cleaned to remove oil and any contaminants. 
Complete evacuation prior to impregnation 
removes all air which could cause failure 
in service. Testing of each unit at every 
manufacturing stage assures control of qual- 
ity and gives you a capacitor that will per- 
form longer under the most severe service. 


Easier installation is possible with lighter, 
smaller G-E capacitors. This reduction in 
size and weight is achieved with no sacri- 
fice in quality. 


Remember, whether vou need to increase 
kw capacity of feeders, transformers, regu- 
lators, or the entire system back to the 
generators . . . whether you want to im- 
prove feeder voltage levels . . . reduce over- 
all losses . . . or defer the expense of major 
changes in feeder layout, General Electric 
Pyranol capacitors are the practical low- 
cost solution. 

Capacitors are the only items of major elec- 
trical equipment that cost less today than 
in 1940. No other electrical investment does 
so much for so little. 


Why not investigate the values of G-E 
Pyranol capacitors today? Contact your 
G-E Apparatus Sales Representative or 
write General jr. 
Electric Company, 
Section 441-7, a 7a TE 
Schenectady s SS YEARS OF ELECTRICAL 2 
eee Woske: ‘ Ay PROGRESS poaal 
“ay £F 
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ST SS ee ee cd ee WELDED GLASS BUSHINGS TRIPLE-PROTECTED CASE 


Easier to handle and install 
—unexcelled reliability 


Protects even in corrosive atmosphere 
—cuts repainting expense 


Provide high mechanical strength — 
permanent hermetic seal 





A synthetic soil con- 
ditioner has been 
announced which { \ a 
helps to control rain SE 
and wind erosion on construction sites, 
levees, rights of way and similar “bare 
ground” sites. Designed to stabilize ag- 
gregates on the soil surface, it helps to 
hold seeds and soil in place until vegeta- 
tion cover takes over the job. 

Deep-sea divers 


» 
eS 
St = 
joined a small army ' AP, 


of engineers and construction crews in 
driving over 42,000 piles at a riverside 
site for a Louisiana plant—to provide a 
stable foundation in mushy ground. 
Divers, working 40 feet down in the 
Mississippi River, were required to direct 


« 


‘ 


placement of the concrete seal. We'll 
send you a 32-page illustrated book which 
tells how Kaiser Engineers is equipped to 
meet challenging problems—like this one 
at the nation’s largest aluminum plant, 
which was producing metal in just 10 
months. 


A pocket pyrometer, now on the market, 
gives direct reading of temperatures up 
to 3.300 deg. F. Only six and one-half 
inches long, it weighs about five ounces, 
and is shaped like a miniature telescope. 


= 


Whether it’s designing an oil refinery, 
building a porcelain enameling plant or 
laying out a site plan, Kaiser Engineers 
undertakes the job with assurance be- 
cause of the variety of talent within the 
organization. Successful experience in a 
wide field of design, engineering and 
construction tells the story. Call or write: 
Kaiser Engineers Division of Henry J. 
Kaiser Company, Kaiser Building, Oak- 
land 12, California. 


UNIVERSAL SOCKET for gang-testing thermal demand meters takes five types of meters. 


Sealing ring holds heavier meters to socket 


The bakelite block is connected to 
12-terminal meter terminal block as 
shown in accompanying circuit dia- 
gram. SMUD found that a terminal 
block from a type A Westinghouse 
three-element transformer type meter 
was best suited for this application. 
In making current connections. No. 6 
or 8 wire should be used to provide 
ample capacity. 

To mount the terminal block, it 
was necessary to cut a rectangular hole 
in the bottom of the connection box. 
Another hole was cut in the cover 
and an aluminum ring socket mounted 
over it. A standard meter sealing ring 


is used to hold meters, especially the 
heavier types, on this socket. 

In operation, connections from test 
board are made to the terminal board 
of universal socket. Then a meter is 
inserted in the socket. In making test 
connections, it is necessary to lift box 
cover so that screws may be tightened 
in terminal board. Based on expe- 
rience with this type of box, authors 
would prefer a box with cover open- 
ing to the side. Another alternative 
would be to cut a hole in the lower 
part of the cover so that terminal 
block is accessible directly. 

(Continued on page 131) 
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Additional pins 
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Potential jaws 





Current jaws 


/3- point socket block 


/2-ferminal block 


‘Potential terminals 
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Current terminals 
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SOCKET BLOCK with 13 points is wired to 12-terminal block. Larger terminals for current 


| leads should be wired with No. 6 or 8 wire 
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Meet C. L. Wagner, 


Westinghouse Electric Utility Engineer. 
On the following pages he 
leads some discussions on... 


Practical service continuity 
throughout your distribution system 


Chuck Wagner acts as liaison between headquarters engi- 
neering groups and our district engineers. He handles all 
kinds of utility problems. Here, Chuck shows how Westing- 
house equipment helps you achieve a higher degree of 
service continuity on your distribution system at a practical 
economic level. 
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“Here is relay engineer J. L. Blackburn 
discussing a problem that is basic 
to service continuity on distribution 


systems.” 


CURRENT IN AMPERES 


PRIMARY FUSE =: 
{ SHORT TIME RATING > 


SECONDARY FUSE 
CLEARING TIME 


TYPE CO-10 RELAY 
CLOSING TIME PLUS 
| BREAKER OPERATING TIME 


—- 


4 TYPE CO-10 


TIME IN SECONDS 


TYPE CO-10 RELAY 
IMPULSE TIME 


+3 


| MAXIMUM SECONDARY | 
FAULT CURRENT | 


This overcurrent relay gives you 
perfect coordination with fuses 


The Westinghouse CO-10 relay can solve the prob- 
lem of coordinating overcurrent relays with fuses 
on distribution systems for better service con- 
tinuity. This relay coordinates better with fuses 
because of its extremely inverse time-current charac- 
teristics. 

In a nutshell, this means that the relay will not 
trip open the breakers on overloads, but wi/l/ 
operate quickly when currents of fault magnitude 
exist. The relay operating time decreases as the 
magnitude of the fault increases. Fuses have these 
same characteristics, and when used with the CO-10 
relay, the degree of coordination that can be 
achieved makes possible a high level of service 
continuity. 


Current settings are changed in the CO-10 relay 
by the well-known single-tapped coil system. Chief 
advantage of this system is that it keeps the flux 
density constant at corresponding multiples of 
minimum trip current for all tap settings. Thus the 
time-current curve is the same, regardless of the 
tap used. 

Time-current curves are available for Westing- 
house overcurrent relays with inverse, very inverse 
and extremely inverse characteristics. These curves 
are On transparent log paper so you can place the 
relay curve over your own fuse curve sheet and 
select the characteristic you desire. For curves or 
for additional information on the CO-10 relay, 


write to Westinghouse. J-40452 
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“Rusty Campbell, Distribution Apparatus 
Product Engineer, discusses an 
important development.. .” 


Westinghouse 


New sectionalizer 
has highest rating 
available today 


We are now building GRS sectionalizers with a 
rating of 140 amperes which take their place 
beside other Westinghouse sectionalizers rated 
from 5 to 100 amperes. It is now possible to 
mechanically sectionalize important taps or por- 
tions of the main feeder where the continuous 
load current does not exceed 140 amperes. 
More and more utilities are applying these 
high-rated sectionalizers to solve service con- 

tinuity and protection problems on their 2400 

to 12,500-volt distribution lines. These section- 

alizers are applied with reclosing station break- 
ers and large reclosers and have these important 
advantages over fuses: 

1. It is easy to coordinate sectionalizers and re- 
closing breakers because the sectionalizer has 
no time-current curve. (On temporary faults, 
it is practically impossible for the breaker to 
protect fuses on branches off the main feeder 
near the substation.) 


. Sectionalizers save money as there are no fuse 
links to replace. This also eliminates loss of 
coordination due to improper fuse replace- 
ment. Service is rapidly restored after a per- 
manent fault by reclosing the sectionalizer 
with a hookstick or switchstick. 

. The sectionalizer has a load-break rating of 
220 amperes and is, therefore, ideal for 
manually disconnecting or sectionalizing lines. 

Westinghouse sectionalizers have the high- 
est momentary rating available: 6500 asym- 
metrical amperes. The insulation is full 15 kv. 
Construction is rugged. The fault counter is 
magnetically compensated to eliminate tem- 
perature effect. Write for D.B. 38-760 for 
more information on this equipment. J-60844 





“Bob Ray* of the Transformer 
Division discusses a new 
slant to an old problem..." 


a 
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RED SIGNAL LIGHTS 
BREAKERS OPEN/ 


“CSPB’”’ transformers make 
secondary banking practical for small towns, too 


The inherent design of “CSPB” transformers gives 
small towns of eight to ten thousand population all 
the advantages of banked secondaries—without the 
disadvantages of fuse coordination—cascading 
blackouts and extensive system maintenance. 

In a “CSPB” banked secondary system, a fault 
occurring anywhere on the secondary of the system 
is isolated. This is possible because each trans- 
former contains two internal circuit breakers con- 
nected to the low-voltage circuit, one to serve each 
direction in which the secondaries extend. Red 
signal lights warn of overloads or indicate faulted 
sections. The breakers automatically isolate the area 
when a section is faulted or dangerously overloaded. 


The entire transformer capacity is thus available 


*Manager, Distribution Transformer Sales 


to supply the remaining load. Due to diversity, less 
transformer capacity is needed—no problem of fuse 
coordination or cascading exists. 

Internal protective links protect the system 
against line “lockout” by isolating a damaged trans- 
former from the system. Complete lightning pro- 
tection to high and low-voltage transformer wind- 
ings is furnished by De-ion* arresters and co- 
ordinated low-voltage 


}-point surge protection. 


bushings, arranged for 


In addition, substantial savings are realized with 
an “engineered package” installation instead of the 
three or four hookups common to conventional 
installations. For more data, call your Westinghouse 
representative, or write for Booklet B-4310-A. 


}-70702 
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“Here’s Paul Sprowl, Manager of 
Step Regulator Engineering, to discuss 
a current regulator problem.” 


Field tests prove 
16-step regulator 
gives optimum cost 
and continuity balance 


Westinghouse engineers are well aware of your 
definite need in maintaining an optimum balance 
between the cost and continuity factors of feeder 
voltage regulation. 

They knew from the start that 16-step design 
for pole-type regulators would provide the best 
regulation with minimum maintenance on a 
theoretical basis. Actual field test data, however, 
was needed before the theory could be verified 
and executed. 

Three utilities cooperated and the Westinghouse 
URL-16 step regulator was tested against com- 
petitive designs. The results establish beyond 
any doubt, that the 16-step regulator fulfills indus- 
try requirements—with fewer operations—with 
better mechanical construction and _ electrical 
clearances and with excellent contact life and 
minimum maintenance. 

Your Westinghouse representative now has a 
full report on these tests. He will be glad to show 
you actual figures proving the URL-16, pole- 
mounted regulator to be the optimum balance 
between your service continuity and cost re- 
quirements for feeder voltage regulation. Call 
him in for a practical discussion of economical 
service continuity. Or write now for Booklet 
B-5841, which describes many important fea- 
tures of the URL-16. 


J-10407 
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“Al Larson* describes a major cutout 
development which can help you main- 
tain service continuity and obtain...” 


Real savings with 
the most flexible 
enclosed cutout 


Why change the entire cutout when fault or load 
current increases, exceeding the rating of your 
present standard cutout? With the new, more 
flexible Westinghouse design all you do to meet 
these requirements is use one of the interchange- 
able doors. 

This is the standard Westinghouse Prestite* 
porcelain, enclosed fuse cutout box. It is used 
for all three of the commonly used cutouts shown. 
Its sturdy construction and generous contacts 
make possible the exclusive door interchange- 
ability feature. 

Just think what this flexibility means to you— 
one housing, three cutouts. 

FIRST: You can buy the standard EA, 50-am- 
pere cutout, where fault and load currents permit. 
This means the lowest investment to start with. 

NEXT: If fau/t currents increase beyond the 
1200-ampere rating of the EA, an HC (high 
capacity) door can be added to the already in- 
stalled box. The HC has an interrupting capac- 
ity of 5000 amperes at 5.2 kv and 8000 amperes 
at 2.5 kv. 

THEN: Should /oad currents exceed 50 am- 
peres, you can install the MC door in the same 
box which gives you a 100-ampere cutout having 
the same interrupting capacity as the HC (above). 

No other cutout manufactured today provides 
this degree of flexibility. To change cutout ratings 
from standard to higher load current and inter- 
rupting capacity, you change only the door: 
from EA-50 to HC-50 or MC-100. All doors are 
available in dropout or non-dropout styles. The 
same flexibility is available at 7.8 kv. 

Write now for more detailed information on 
the most economical cutout line available. 

J-60845 


*A. W. Larson is Manager, 
Switchgear Distribution Apparatus Department 
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“Distribution Apparatus 


Product Engineer, Bob Lawrence, 
discusses a simple way to cut 


down service outages..." 


Exclusive dropout feature prevents line lockout 


Damaged arresters are rare. But a lot of trouble can 
be caused if an arrester locks out a line as a result 
of a nearby heavy, direct stroke or abnormal 60- 
cycle voltage through misapplication. Westing- 
house LV arresters contain an exclusive dropout 
feature which prevents line lockout. A reduced sec- 
tion of porcelain at the bottom cracks, allowing the 
ground lead to drop out if the arrester is ever dam- 
aged. The broken ground connection is easy to 
spot, identifying the damaged arrester. 

Westinghouse Autovalve® arresters are the only 
distribution arresters which are designed, tested and 
work on the same principles as large station and 
line-type arresters. 

Each completed Autovalve element must pass two 
severe electrical tests: 
1. Two hot lightning surge tests. A long-tailed 

(12 x 45 microsecond), 5000-ampere surge is 


Westinghouse 


applied while 60-cycle voltage is present (4000 

volts). 

. Impulse characteristic test. A cathode ray tube 
records the volt-ampere characteristic when pass- 
ing a 10 x 20 1500-ampere current surge. 
Blocks whose characteristics do not fall within 
narrow limits are rejected. 

A durability test is applied to each batch of 
Autovalve blocks. A 5% sample receives 30 surges 
at 5000 amperes. Each completed LV arrester must 
also pass a pressure test and a 60-cycle sparkover 
test. 

These exclusive tests and the dropout feature 
found only in Westinghouse distribution arresters 
have provided a spotless, 13-year field record. 

Write today for D.B. 38-140 for detailed infor- 


mation on Westinghouse LV arresters. 1-60843 





We’re building the world’s 
newest meter plant at Raleigh 


Good service continuity makes more customers. To 
help you measure your growing loads, Westinghouse 
is now building this new meter plant at Raleigh, 
N. C. The smaller picture shows how it will look 
when complete next year. 


We're really proud of this new plant. Its one-half- 
million square feet of manufacturing space will con- 
tain modern machinery and the latest in production 
and control techniques—devoted wholly to meter 
manufacture and development to meet your ever- 
expanding needs. 


The new Raleigh plant will occupy 100 acres, 


conveniently located one mile north of Raleigh on 
U. S. Route 1. Two major railroads and three major 
airlines serve Raleigh and will help insure our aim 
of fast service to you. 

If you're in the neighborhood of Raleigh next 
year, we hope that you will visit our “New Home 
of Metering”. 


* * * * * 


For more information on the products described on 
these eight pages write: Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

CP-11 (1011) 
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Socket 


(Continued from page 122) 
In testing meters, it is 
necessary to replace the fifth or re- 
movable blade and put on a testing 


blade to the small 


5-prong 


contact one of 
center vertical clips. 


Fiberglass Sleeve 
Protects Al. Strand 

A fiberglass sleeve installed over the 
aluminum strand of 
triplex service cable protects the soft 
strand from wear on the supporting 
bracket. Detroit Edison Co found the 


4- to 6-in. sleeves to be both tough and 
low cost. 


steel-reintorced 


Rocket Gun Aids 
Conductor Stringing 


Shooting a light rope with Coast- 
guard rocket-gun equipment facili- 
tated stringing conductors for a 132- 
kv line Aber Gorge, near 
Bangor in North Wales. 

Three towers were erected for the 
gorge section of the line. One was 
located at the top on each side of the 
gorge and the third on a spur in the 
valley. Conductor reels were set near 
the middle tower in the valley. A 
winch was located at the east tower. 

The rocket with rope attached was 
fired 1,425 ft from the middle tower 
towards the east tower. Rope was 
then attached to the winch and the 
conductor was pulled in on the 1,800 
ft span. 

Procedure for pulling in the second 
span was partially reversed. Con- 
ductor reels were located near the 
west tower and the rocket was shot 
from this position 1,800-ft toward the 
middle tower. The winch, still in its 
original position at the east tower, 
was utilized to pull in conductors. 


across 
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News about 


B. F. Goodrich Chemical :aw materiais 


Carolina Industrial Plastics Corp., 
Mount Airy, North Carolina, is 
one of the suppliers of Geon vinyl 
insulated wire for Fieldcrest 
Mills. B. F. Goodrich Chemical 
Co. supplies only the Geon raw 
material. 


Helps bil 


all youn iit Moukeoth 


HAT’S what these girls are 

doing as they insert 200 ft. of 
Geon insulated wire into each 
blanket to keep somebody warm 
and cozy all winter. 

The makers of these blankets, 
Fieldcrest Mills, recently celebrated 
the manufacture of its one millionth 
electric blanket. Fieldcrest sells 
either woven shells or wired blankets 
to all major textile and electrical 
companies in the electric blanket 
field. A good deal of the mill’s 
success is due to the use of wire 
covered with Geon vinyl insulation. 

The choice of Geon vinyl resin, 
the same type of plastic used for 
raincoats, upholstery, garden hose, 
is due tothe need for high dielectric 
strength and age resistance. In 
addition, Geon vinyls possess light 
weight, toughness and excellent 
moisture resistance. 


GEON polyvinyl! materials « HYCAR American rubber e GOOD-RITE chemicals 


Geon vinyl materials help you 
solve many problems. Products 
made from them can be either rigid 
of flexible, transparent or colored. 
Let us help you select a Geon 
material suited to your needs to 
help you improve or develop more 
saleable products. For information 
and technical advice, please write 
Dept. GJ-11, B. F. Goodrich Chemi- 
cal Company, Rose Building, Cleve- 
land 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitch- 
ener, Ontario. 


and plasticizers e HARMON colors 
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Lighting—Air Conditioning Design Coordinated 


Luminous ceiling provides 110 ft-c with cool clean air enter- 
ing through sound-deadening baffles suspended at spaces 
between luminous ceiling sections 


E. RODGER DODSON, Commercial En- 
gineer, Electric Power Board of Chat- 
tanooga, Chattanooga, Tenn. 


Lighting and air conditioning of 
the latest design were installed re- 
cently in the Sales Department offices 
of the Electric Power Board of Chat- 
tanooga. The offices were even rede- 
signed somewhat to fit the new light- 
ing system which provides the 2,750 
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LUMINOUS ceiling gives attractive 110-ft-c lighting job and cool clean air enters area around 


square feet of floor area with 110 
footcandles from a luminous ceiling 
type installation. Cost approximated 
$3.60 per square foot, which included 
the lighting fixtures, lamps, luminous 
ceiling, and labor. 

Single and two-tube 40 watt fluores- 
cent strips were suspended with heavy 
wire from the true ceiling on 16 inch 
centers, 12 inches above the luminous 





acoustic baffles. Luminous plastic sections are easily rolled up and removed for washing 


Existing ceiling 


res ee 


Tt 


Lighting hnture? 


“Ceilin g support 
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Plastic luminous ceiling is suspended three feet below true ceiling 
40-w, fluorescent strips suspended on 


with single and two-tube, 
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‘Luminous ceiling 


Accoustic baofttle-~ 
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16-inch centers 12 inches above luminous ceiling 
are attached to under side of ceiling and air enters area around them 


ceiling in most locations. The lumin- 
ous ceiling was also suspended from 
the true ceiling with heavy wire. The 
plenum above the luminous ceiling 
was painted a flat white color for 
maximum efficiency. 

Acoustic baffles were attached to 
the under side of the luminous ceiling 
at 3-foot intervals to serve as 
louvers to break up the skylight effect 
of the ceiling and to lower the noise 
level throughout the offices. 

The overall lighting efficiency of the 
installation was increased somewhat 
with the installation of light grey top 
desks and a mottled cream color tile 
floor. 

Cool conditioned air enters the 
plenum chamber above the luminous 
ceiling through nine 8 in. by 24 in. 
duct extensions. The ducts, each hav- 
ing two 6 in. by 24 in. openings, were 
equally spaced over the entire area to 
secure equal cooling effects for all 
personnel in the various offices. Ducts 
were suspended below the true ceiling 
and placed above the lighting fixtures 
to prevent interference with the light- 
ing system. 

The conditioned air enters the office 
proper from the plenum above the 
luminous ceiling through the spaces 
between the edges of the plastic ceil- 
ing and the hanging steel supports 
at 3-foot intervals across the ceiling 
area. 

Return air grills and ducts were 
installed at three locations on the 
north wall of the offices. 
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Burying 
— Cable 
on TOP 
of the 
Ground 


Dimple 


WIRES & CABLES 





Recently an electric railway company decided on a line ex- 
tension. Before they could lay the track they had to raise the grade 
of an existing roadway. Fortunately someone thought of burying 
the underground signal cable the easy way. 

The electric railway scooped out a shallow depression, lined 
it with sand, put in the Simplex-ANHYDREX Signal Cables, 
covered them with sand, and then they filled the roadway to a 
depth of about four feet with fill. The top of the concrete pedestal 
will be at grade. 

The electric railway showed good judgment on two counts. 
First, they buried the cable in the least expensive way and, second, 
they used Simplex-ANHYDREX Signal Cable which will give 
them dependable service for a long time to come. 

Why did the railway buy ANHYDREX Signal Cables? Be- 
cause the Anhydrex insulation will retain its electrical and physical 
properties indefinitely. This insures long life and dependable op- 
eration. The cable is easy to install, splice and terminate. It has 
no metallic sheath to crack from vibration or deteriorate from elec- 
trolysis. It does have a special metallic tape to resist termites, etc. 

These are a few of the reasons why railways, public utilities 
and industrial plants are using ANHYDREX Cables for signal, 
control and communication services. 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 
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ROGER W. RENKEL, Industrial Lighting 
Engineer, Union Electric Co of Mis- 
souri, St. Louis 


Providing sufficient general lighting 
to eliminate the necessity of supple- 
mentary illumination on machines 
was the problem solved in an installa- 
tion made recently by Union Electric 
Co of Missouri at a machine shop of 
the Moloney Electric Co in St. Louis. 

For the job, 750-w, R-52 reflector 
lamps were used. Spaced 14 ft by 
14 ft from a 25-ft mounting height. 
they produce an average intensity of 
57 ft-c. 

This intensity will remain practi- 
cally constant, because after the 2,000- 
hour lamp life a new lamp with 
built-in reflector replaces the old one. 

The installation was designed by 
the author. 


Every Day Is a Blue One Now, Survey of Housewives Shows 


From a 1953 survey of electric ap- 
pliance use by 560 residential cus- 
tomers of the Boston Edison Co in 
18 areas, it appears that 
Monday is no longer the regular wash- 
day among the sampled groups. 

Customers with low, medium and 
high electric use and in low, medium 
and high brackets were 
covered. 

The study indicates that 77.5% of 
the group surveyed do their own wash- 
ing in automatic non-automatic 
machines. This work is done on an 
average of 2.56 times per week per 


selected 


income 


or 


What Boston Edison fou 


High 
Interviews. . . 37 
Laundry Equipment Reported: 
Non-automatic Washers 17 
Automatic Washers 24 
Dryers. . 3 
lroners 8 
When Washing !s Done: AM PM 
Monday 12 
Tuesday. 3 
Wednesday 8 
Thursday. . 3 
Friday. . 7 
Saturday iy 
Sunday 2 ay 
No Particular Day 1 


*No Particular Time 
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family. The survey shows that now 
only 26.4% of the household wash- 
ing is done on Monday, with 73.6% 
spread somewhat uniformly over the 
rest of the week. 

This change in washday habits 
certainly contributes toward improve- 
ment in the residential customer’s load 
factor. 

In one survey area (not included 
in the tabulation) 49 completed inter- 
views were secured in a housing proj- 
ect with 54 apartments. 

Of the 49 apartments surveyed, 32 
have 4 to 5 rooms; 15 have 5 to 6 
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nd out about washday 


Income Groups 


Middle Low 
45 93 
” 46 
22 18 
3 1 
3 1 
NPT* AM PM NPT* AM PM NPT* 
2 22 64 2 34 10 
2 . 4 2 > 
2 10 1 2 8 2 
2 > 9 2 5 
2 7 1 2 11 2 
3 #1 2 7 ,.¥ 6 
1 1 4 1 
6 1 6 8 


November 2, 


rooms, and 2 have 6 or more rooms 
each. There were 113 adults and 72 
children in residence. All apartments 
were occupied by middle income 
families. 

Thirty-six of the 49 families inter- 
viewed do their own washing. Eight- 
een apartments have washers in the 
apartments (10 automatics and 8 non- 
automatics). Laundry facilities are 
provided in the basement for families 
not having their own machines. The 
basement laundry contains 3 auto- 
matic washers and | dryer which are 
rented at the rate of 15 cents for 
each run. This sharing of washing 
facilities of necessity requires sched- 
uling of their use and this of course 
spreads the use of the facilities over 
the week somewhat more than where 
each family possesses a machine of 
its Own. 

In this group 26 was on Mondays, 
11 do so on Tuesdays, 20 on Wednes- 
days, 12 on Thursdays, 14 on Fridays, 
10 on Saturday, six on Sundays and 
five on no particular day. 

Thus, the possession of a washing 
machine by any home occupier frees 
that family from washday limitations, 
whether in a detached housing unit 
or in an apartment. 

From the utility standpoint it 
spreads the demand over many hours 
(usually in the forenoon) and over the 
seven days of the week. 
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Partial Assemblies Courtesy of Hermetic Seal Products Co. 


Now 4 D-H Special Alloys Cover 


Most Glass-to-Metal Sealing Needs 


From a single source, the Driver-Harris Company, you can now obtain metal 
alloys to meet your glass-to-metal sealing needs for both hard and soft glass. 


NEW ALLOY THERLO* This cobalt, nickel iron alloy, 
possesses ideal properties for sealing hard or thermal 
shock resistant glass. It matches such commercial hard 
glasses as Corning 7052 and 7040 in expansivity from 
80°C to the annealing point. It produces a permanent 
vacuum-tight seal with simple oxidation procedure and 
resists attack by mercury. Readily machined and fab- 
ricated, it can be welded, soldered or brazed. 


DRIVER-HARRIS 142 ALLOY contains 42% nickel. This 
is the standard alloy for sealing into sealed beam auto 
lamps using Corning 776 glass. Used with a borated 
copper coating. it is the accepted seal for incandescent 
lamps and radio tubes and matches 8160 glass. 


*T.M. Reg. 
U. S. Pat. Off. 


DRIVER-HARRIS 52 ALLOY contains 50% nickel. It pro- 
vides a slightly higher coefficient of expansion than the 
D-H 142 alloy and seals successfully with 0120 glass. 


DRIVER-HARRIS 146 ALLOY contains 46% nickel. It 


offers special expansion properties, which permit seals 
with ceramic coated materials as shown above. 


Manufactured to the same high standards that have 
made Driver-Harris the leader in special purpose al- 
loys for more than 40 years, these alloys are available 
as rod, wire, strip, sheet foil—and in special shapes. 
They enable you to meet your specific sealing needs 
from a single source — so why not consult us today. 


Driver-Harris Company 


HARRISON, 


NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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SPEAKERS AND CHAIRMAN discussing indusirial and commercial 
lighting (I to r) are S. B. Williams, Sylvania, Chairman, NEMA National 
Lighting Bureau; Henry Fagin, Regional Plan Association, and E. B. 
Haskell, United Illuminating Co, and Power Club Chairman 


LIGHTING PANEL SPEAKERS (I to r) H. J. Peters, Con Ediscn; S. F. 
MacLean, United Illuminating Co; R. H. Walker, Pennsylvania Power 
& Light Co; G. W. Wagner, Philadelphia Electric Co; and panel 
moderator S. A. Moore, Public Service Electric & Gas Co of N. J. 


Industrial Lighting Featured at Power Club 


Utility engineers should be ex- 
tremely interested in the thousands of 
small industrial and commercial re- 
lighting jobs according to S. B. Wil- 
liams, Sylvania Electric Products, Inc, 
and Chairman of the NEMA National 
Lighting Bureau. Williams addressed 
more than 100 utility power 
engineers at the Interstate Power 
Club meeting held in New York, 
October 5. He said that the long 
burning hours make this relighting 
load more profitable to the utility 
than almost any other load. Further- 
more, the lighting in 90% of the 
small industrial plants is below the 
minimum ASA Standard—and in a 
large percentage of cases it is below 
World War I standards. 


sales 


Market Development Program . 
Williams urged utility power engi- 
neers to marshall the forces within 
the industry that are the point-of-sale 
contacts into a coordinated market de- 
velopment program and_ suggested 
mass selling through training and di- 
recting the mass sales contacts. He 
described to the group the new NEMA 
National Lighting Bureau which is 
being set up this fall to launch a na- 
tional campaign to relight commer- 
cial and industrial interiors. Local 
lighting bureaus will be set up to help 
launch successfully 
promotions, he said. 

S. A. Moore, Public Service Electric 
& Gas Co, acting as moderator of a 


local relighting 


136 


panel discussion on “How We Sell 
Industrial Lighting,” summarized 10 
important points in selling industrial 
lighting as follows: 

(1) Thoroughness in preparation of 
the proposal, (2) Patience with per- 


sistence, (3) Knowing the customer’s 
plant, (4) Well engineered — IES 
Standards cr better, (5) Develop proof 
that good lighting will pay off, (6) Get 
to the right people, (7) Develop close 
friendly contacts, (8) Try to find a 
specific sales argument, (9) Know what 
the market offers and suggest what 
to use, and (10) Be able to demon- 
strate the benefits of quality and 
quantity illumination. 


Get To Top Officials . . . In describ- 
ing the procedure used by Phila- 
delphia Electric Co in selling the 
relighting of the Baldwin Locomo- 
tive Works, G. W. Wagner, Phila. 
Elect., said that copies of the com- 
plete survey and report made by Phila- 
delphia Electric were given to 12 top 
officials of Baldwin. As a result of 
this survey and report, over 4000 kw 
of additional lighting was installed in 
1951 and 800 kw in 1952, he said. 
The relighting of Baldwin’s Diesel 
Welding Shop (increased from 4 ft-c 
to 30 ft-c by installation of 3-kw 
mercury tube units) reduced manhours 
required to turn out 50 diesel engine 
blocks a month by 10.8%, he said. 

Local records on 
the percentages of clear and cloudy 


weather bureau 


November 2, 


days completely convinced an Allen- 
town bathing suit manufacturer that 
natural daylight was undependable, 
said R. H. Walker, Pennsylvania 
Power & Light Co. This was responsi- 
ble for changing modernization plans 
and substituting good artificial light- 
ing for a new glass brick wall, he 
said. Another effective selling tool 
used was the showing of samples of 
bright cloth taken from a_ show 
window after exposure to sunlight. 


A-C Fluorescent Lighting . ..H. J. 
Peters, Con Edison, described the 
effectiveness of a survey and complete 
layout and proposal made by Con Edi- 
son for relighting a plant formerly 
having 240-v fluorescent lighting con- 
nected on their own d-c generation. 
By pointing out the benefits and ad- 
vantages of a-c fluorescent lighting, 
the utility’s a-c service to the plant 
was enlarged to accommodate 59 kw 
of new lighting which will be ex- 
panded to 167 kw next year. 

According to S. F. MacLean, 
United Illuminating Co, if production 
is increased by 17 seconds, a profit 
can be shown on the _ installation, 
operation and maintenance of a good 
industrial lighting system. He dem- 
onstrated figures obtained from the 
Uxbridge Worsted Co where a new 
lighting system increased illumination 
from 16 to 52 ft-c. The load growth 
for this installation was from .8 to 
3-4 w per sq ft, he said. 
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Low Cost 


enema hdd bi 1) 


ae seg cle ee ees ; eee 
Complete Setup for attenuation measurements at the JAN specified 
frequency of 400 Mc. Equipment includes the G-R Type 1208-A 
Unit Oscillator, the 1231-B Amplifier and Null Detector and various 
coaxial components. With appropriate high-frequency oscillators, 
measurements may be made at any frequency from 200 Mc 


For Designers, Manufacturers = 
and Users of r-f cables... 


offers a well integrated group of instruments 
and components for highly accurate measurements of .. . 
Attenuation . . . Characteristic Impedance . . . Velocity of Propagation .. 
Capacitance . . . Insulation Resistance. 


Manufacturers of coaxial and dual-coaxial cables, t-v twin-lead and 
shielded twin-lead are now using G-R equipment with highly satisfac- 
tory results. In the insertion-loss method illustrated above, attenuation 

measurements are made with 
an accuracy of better than 
1% + 0.2 db. Accuracy is in- 


dependent of crystal-detector insulation Resistance is measured directly by the Type 
calibration. Well-designed G-R ASTM coal “of 500 ao _— 
Type 874 coaxial connectors su: gaoaay Ole ee ae aaeee ae 
eliminate troubles from leak- a edaed Me nae a eat 
age and bad contacts. The samples. A panel switch removes voltage from the 


: : 5 unknown terminals permitting connections without 
equipment is readily assembled danger of shock. 


and easy to operate. Type 1862-A Megohmeter .. . . $225 


Velocity of propagation is measured, to an accuracy of within 
Cable Capacitance and Capacitance Unbalance are measurable to 


a high degree of accuracy with the Type 716-C Capacitance +0.5°%, with the same equipment in another configuration. Character- 
Bridge — an instrument used the world over fcr capaci- 


tance standardization. istic impedance is readily calculated from the values for velocity of 
In substitution measurements, accuracies obtainable are : . 

0.1% or 5 soll, walliceer te coettes ter veheh wp t0 propagation and capacitance per foot of cable. 

1000 wuf — frequency range is 30 cycles to 300 ke. With 

appropriate techniques, this bridge will also measure induc- 

tance and resistance as well as capacitance and conductance. 


Type 716-C Capacitance Bridge (mounted in walnut cabinet) . . $545 4 Please send a copy of the NEW 14-page bulletin ‘MEASUREMENT 


TTL 


576 
275 Massachusetts Avenue, Cambridge 39, Massachusetts 


Company 


90 West St. NEW YORK 6 920 S. Michigan Ave. CHICAGO 5 
1000 N. Seward St, LOS ANGELES 38 
Street 





City Zone State 


INVERTERS 


AT NEW 
§ o 5°: —T 


LOW COST 
Price 


For Inverting D.C. to A.C.... Specially Designed 
for operating A.C. Radios, Tape Recorders, 
Wire Recorders, Record Changers, Television 
Sets, Amplifiers, Address Systems, Radio Test 
Equipment and most small electrical and elec- 
tronic devices from D. C. Voltages in Vehicles, 
Ships, Trains, Planes and in D. C. Districts. 
Input A.C. Output 


pc Output Wattage Consumer 
Volts 60 Cycles Int. Cont. Net Price Price 


110 volts 
110 

110 

110 x 


Type 








110- -RSD 
*12T- HSG _ 
TIOAT-RHE 


There is an ATR model for most ony ap- 
plication.” Available with leather carry- 
ing handle at $1.00 additional — optional. 


1 he 


a/ NEW MODELS 


Vv NEW DESIGNS 
oy NEW LITERATURE 


See your jobber or write factory 


AMERICAN TELEVISION & RADIO Co. i 
Luality Products Since 1931 


| SAINT PAUL 1, MINNESOTA—U.S.A. 


“A™ Battery Eliminators, © 
DC-AC Inverters, 
Avte Radio Vibrators 


BRE MBS, cnes 9 ReANM 


ELECTRIC NUT CRACKER consists of two electrodes enclosed 
feed singly from hopper at left by screw conveyor. 


to lessen danger of explosion 


in metal box. Walnuts 
Funneled pipe removes dust and ozone 


Cracker Shells Walnuts with 65,000 V 


Cracking of walnuts electrically at 
65,000 v has speeded up, improved 
efficiency and cut cost of the shelling 
operation for Northwest Nut Growers, 
Portland, Ore. Using a nut cracking 
machine of their own patented de- 
sign, the Portland association claims 
the new process, operating at one- 
third of capacity, shells nuts at 1,200 
Ib of in-shell nuts per hour, compared 
to the former crusher process which 
handled nuts at 800 to 900 Ib per 
hour. Electric cracker produces nuts 
of higher quality, with less damage 
due to chafing and breakage, and re- 
quires a crew of 60 workers, 40 less 
than were needed to operate the 
crusher. 

Unique feature of the nut cracker 
are two movable electrodes that grasp 
each nut in mid-air as it falls from a 
screw conveyor. At that instant the 
electrodes discharge and 50-microsec 
direct current of about 5,000 amp at 
65,000 v shatters the shell. Because 
the current passes through the shell, 
both meat halves are largely undam- 
aged as to original shape and are not 
affected otherwise by the process. 
50-kva 
six kenotron 


Nut cracker consists of a 
that 


rectifiers connected three-phase, full 


transformer feeds 


wave. 


Rectifiers supply energy to a 
consisting of 25-kv 


storage capacitor, 
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units, through a smoothing iron-core 
reactor. Storage capacitor serves to 
maintain the charge on a discharge 
capacitor that is electrically across 
the cracking electrodes. To limit the 
current between capacitors, an iron- 
core reactor is placed between them in 
series, with a resistor added to pre- 
vent oscillations in the capacitor loop. 

To trigger and extinguish the cur- 
rent surge, an interrupter and a dis- 
tributor are in series with the elec- 
trodes. Interrupter consists of two 
contact rods, one at each end of an 
insulated rotating arm. As each rod 
passes between two stationary con- 
tact points, discharge circuit is com- 
pleted and current is fed to the 
distributor which is geared to the 
interrupter shaft. 

Distributor consists of two insulated 
rotating arms each with a contact rod 
at each end. These rods both rotate 
past nine contact points mounted on 
insulators that project inwardly from 
stationary circular mounts. Insulated 
contact points lead to cracking elec- 
trodes and thence to ground. One 
distributor serves 18 cracking ma- 
chines. 

Nut cracker is supplied from 60-hp 
motor-generator — set 
440 v, 3-phase. 
any fluctuations in load from the lines. 


operating at 
M-g set acts to isolate 
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ROEBLING PROTECTIVE COVERINGS ON 
LEAD SHEATHED CABLE 


for utilities, chemical plants and the petroleum industry 


LEAD SHEATHED CABLES used in certain 
applications by public and private utilities, chem- 
ical plants and the petroleum industry are often 
impaired by electrolysis or chemical corrosion. 
But such corrosive action can be effectively re- 
duced, and cable life extended, by using Roebling 
Paper Insulated and Varnished Cambric Cables 
with either of two outer protective coverings. 
One of these coverings is an extruded thermo- 
plastic sheath employing a special high-molecular 
weight polyethylene. The other is ROESHEATH, 


built up of neoprene and neoprene-filled fabric 
tapes and vulcanized directly over the lead sheath. 
Both coverings not only provide essential protec- 
tion, but, in some cases, may permit the thickness 
of the lead sheath to be reduced. 

For longer, more dependable cable life and 
worthwhile economy write for full information... 
and get our recommendations for solving any spe- 
cial problem. 

John A. Roebling’s Sons Corporation, Trenton 
2, New Jersey. 


A subsidiary of The Colorado Fuel and !ron Corporation 


ATLANTA 
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Capacities from 
1to 3000 KVA 


© DISTRIBUTION 

@ GENERAL PURPOSE 
e UNIT SUBSTATION 
© PHASE CHANGING 

e ELECTRIC FURNACE 
@ RECTIFIER 

@ WELDING 

e MOTOR STARTING 

© SPECIAL 


“Mark of Quality” 


Representatives 
in 
Principal Cities 


ONE OF THE WORLD'S LARGEST MANUFACTURERS OF DRY TYPE TRANSFORMERS EXCLUSIVELY 


140 


RAILWAY 


77 RINIRONDS 


For the 
Seca ss 


UTC eS a 


UTE) 


"SANTA FE UNION PACIFIC SOUTHERN PACIFIC 
RAILROAD COMPANY 


Specifications for the stringent pow- 
er requirements for Los Angeles 
Union Passenger Terminal were set 
up by a group of electrical engineers 
representing the three railroads that 
operate the terminal, and were met 
by the purchase of Marcus dry type 
Transformers. 


The installation consisted of 12 
Marcus 300 KVA, 3 Marcus 225 KVA 
dry type Transformers installed out- 
doors. All Marcus dry type Trans- 
formers are now being constructed 
with Hi-Heat, Hi-Dielectric Magnet 
Wire, insulated with DuPont's New- 
est miracle polyester film “Mylar,” 
combined with Johns-Manville 
“Quinterra” to reach insulation levels 
at least 10 times present industry 
standards. 


Increase your power performance 
standards with Marcus dry type 
Transformers. 


~ MARCUS— 


TRANSFORMER (O., inc. 
HILLSIDE 5, NEW JERSEY 


, | sentative, 
Pennsylvania Power & Light Co. 








| INDUSTRIAL BRIEFS 


| Joining plastics with two dielectric 
| heaters at the Williamsport Die and 


Machine Co, Williamsport, Pa. quad- 
rupled production, saved labor (two 
men), increased profits and resulted 
in a superior product. Heaters are 
used for joining edges of plastic hunt- 
ing license holders and other similar 


| joining operations. Demand is 10 


kw. Kenneth Breon, Industrial Repre- 
Susquehanna _ Division, 


| | Heating clay hopper with 5% kw 
| of flat strip heaters bolted to the out- 
_ | side steel walls prevents small particles 

| of flying clay from sticking to inside 


of hopper and eliminates need for 
manual cleaning at Ava Brick Com- 
pany, Ava, Ohio. Formerly, clay 
would build up and clog mechanism 
of unit unless cleaned manually at cost 
of about $10 per day. J. G. Flint, In- 


# | dustrial Power Eng, Ohio Power Co. 


SEND IN 
YOUR INDUSTRIAL BRIEF 


You'll get more satisfaction from 
knowing your item helped some- 
one else than from the $5 you will 
be paid for each item accepted. 
Give us the basic facts covering 
the application; the name and 
location of user; benefits, advan- 
tages, and load characteristics of 
the application. Mail to: Industrial 
Bricfs Editor, E'ectrical World, 330 
W. 42 St., New York 18. 


Bonding Scotchlite letters on large 
metal outdoor signs has been speeded 
up at National Advertising Co, Mid- 


| vale, Utah, by use of infra-red lamps. 
| Production has been increased 100% 


and a far superior job results. Pre- 
viously an activating compound was 


| applied by hand brushing to back of 


each letter. After letters were applied 
to metal background, they could not 
be removed or adjusted once touched 
to the metal. Now dry-back letters 
are merely laid out on metal sign and 
adjusted to perfect spacings and align- 
ment. Sign is moved under bank 
of 40 250-w infrared lamps and baked 
for 10 min. It is then moved between 
two large motor-driven rubber rollers 
to effect perfect seal. Additional 14 
lamps are added to accommodate 
signs up to 4.x 10 ft-—Wayne F. Mul- 
cock, consultant, Business Develop- 
ment Dept, Utah Power & Light Co. 
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= DOW 
H-FRAMES BUILT TO LAST BY A 
LEADER IN POWER TRANSMISSION 


Consumers Power protects new Erie transmission line 
with clean PENTA, the modern wood preservative 


ses nesses toni vnasmna' elas sen ni _ Congratulations to Consumers Power on the recent completion 
| of the first two units of its new Justin R. Whiting power station 


Dow Chemical Compan ° aia . v ee 
ne poe and three importent transmission lines at Erie, Michigan. 


Dept. PE 3-2B11, Midland, Michigan. ‘ : 

We are proud that penta*, the clean wood preservative, was 

elected to play a part in keeping this new network of power lines 

[) Send me list of PENTA treating plants. sound and serviceable for many years to come. This is a high 

(_] | am interested in the application of PENTA to. compliment from a company well known for its progressive 
policies and dependable service. 


([] Send me free booklet, "Pointers on Penta.” 


Nome___ - _ | From a standpoint of service and dependability these PENTA- 
; treated H-frames will give a good account of themselves. 
Tile. PenTA-treated poles and crossarms give positive protection 
against decay and termite attack. 
Company J 
Along with lasting protection, PENTA-treated poles are clean 
Addai - ee | and attractive. They present a pleasing appearance along the 
| ~~ countryside. Over 60 pole suppliers now treat with PENTA. 
Ask your regular supplier about clean *pentachlorophenol or 
write THE DOW CHEMICAL COMPANY, Midland, Michigan. 


you can depend on DOW CHEMICALS 
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%, iNCREASE 


CAPACITY AT END 
OF PERIOD SHOWN 


CAPACITY AT START 
OF PERIOD SHOWN 


WHAT THE INDUSTRY NEEDS 


Forecasts by American Utilities of Kilowatt capacity 
through 1955 are shown in diagram above. Shown 
also in blue are the utility needs which were accom- 
plished each year since 1949 as well as the Kilowatt 
capacity that will be required through the year 1955. 
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Shown in outline above, new construction almost com- 
pleted at the Moloney Plant, which includes a crane bay 
70 ft. high, 80 ft. wide and 530 ft. long to be equipped 
with two 100 ton cranes and other equipment necessary 
for building transformers of any Kva and voltage rating. 


Manufacturers of Power Transformers « Distribution Transformers e Load Ratio Control Transformers 
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..PANORAMA 


No one can accurately foretell the future, but 
Moloney is preparing for it in conjunction 
with the power perspective as predicted by 
the leading utilities. The trend of the last 
decade foretells that tomorrow’s power trans- 
formers will dwarf today’s. Utilities now are 
designing transmission and distribution facili- 
ties of even greater Capacities to serve soaring 
demands economically and efficiently. 


Moloney is now building facilities to manu- 
facture Power Transformers to fit the power 
picture as projected for future needs. Moloney 
will be ready to meet your needs then as it 


has throughout the past 57 years. Yes Moloney 
is expanding again... constructing a giant, 
specialized plant with completely modern 
facilities to assemble and test Power Trans- 
formers of any Kva and voltage rating. 


In designing your system, give it the high 
“margin of safety” inherent in Moloney Power 
Transformers... products of the superior engi- 
neering, design and fabrication that have been 
the mark of Moloney for over half a century. 
Select Moloney Power Transformers for better 
performance, trouble-free, longer operating 
life, added dependability a// along the line. 


MES3-42 


MOLONEY ELECTRIC CO. 


St. Louis, Mo. and Toronto, Ont., Canada 


Step Voltage Regulators e Unit Substations 
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NEW EQUIPMENT 


Old 2hp 


Polyphase Induction Motors 


A new line of polyphase ac motors 
with good protection, high efficiency, 
and quiet operation has been an- 
nounced. Tri-Clad “55” motors are 


mensions and 


Connector 


A new corrosion-resistant, parallel groove connector 
for transmission and distribution lines that is slipped over 
the conductors has been announced. It is claimed to ac- 
commodate copper, aluminum, or ACSR conductors in 


144 


New 2hp 


built to standard NEMA frame di- 
are said to be 50% 
smaller in volume and 22% lower in 
weight per horsepower than former 


models. Motors incorporate a new 
insulation system, ventilation plan, 
and bearing assembly. 

Insulation system consists of a new 
polyester film used to insulate phases 
and slot tubes in the stator. Formex 
wire windings are impregnated with 
Glyptal varnish. The completed 
stator core assembly is then coated 
with water-repellant Dri-film silicone 
varnish. 

A large double-end ventilation sys- 
tem with large integrally-cast rotor 
fans uniformly cools the motor. Air 
is drawn in from beneath both end- 
shields, passes through baffled pass- 
ages, and goes out louvers in the 
frame sides. 

Bearing assembly is tightly sealed 
and is lubricated by a long-life grease. 
Motor sound is said to be altered so 
that it is more pleasing to the human 
ear. 

After the first of the year, motors 
will be available in 1, 142, and 2-hp 
rating at 1,800 rpm, in horizontal 
drip-proof and totally-enclosed fan- 
cooled models, and as gearmotors. 
General Electric Co, Schenectady 5, 
N. Y. 


AWG sizes that range from No. 6 to 4/0. 
Corrosion-resisting properties result from a_ silicon- 
aluminum alloy and a special surface treatment. After the 
assembly is chemically cleaned, it is immediately dried and 
dip-coated with an oxide-inhibiting seal. Coating on the 
contact surface is removed by pressures up to 20,000 psi 
during installation to provide a high conductivity joint. 
The %-in. hot-galvanized steel carriage bolt, lock 
washer, and hex nut hold the identical fitting halves to- 
gether. End of the bolt is burred to prevent accidental 
removal of nut. The manufacturer recommends use of 
oxide-inhibiting compounds for all installations. 
Thomas & Betts Co, Elizabeth, N. J. 


Current Transformer 


A new through-type current transformer, Type TWM, 
for indoor or outdoor service has been announced. It is 
molded in thermo-setting resin, which serves as insulation, 
support, and casing. This construction has an inherent 
toughness that promotes long life and is highly weather 
resistant, it is claimed. 

The transformer’s elliptically-shaped window is 1% x 
2%4 in. and accommodates two 500,000 cir mil stranded 
conductors with 600-v insulation. Transformers have con- 
ventional accuracy for light burden metering. With 200- 
amp primary it has ASA classification of 0.03 with the 
burden B-0.1, and 0.6 with burden B-0.2. The 400,600, 
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HAPCO Aluminum Alloy Standards 


for Street Lights 
Traffic Lights 
Flood Lights 


The urge for civic beauty is dotting the map 
everywhere with attractive Hapco Aluminum 

Alloy Standards and Street Lighting Brackets. 

Hapco Aluminum Alloy Standards retain 

their original lustrous beauty, untarnished 

by atmospheric conditions. Leng life with a 

complete lack of maintenance requirements 

guarantees a minimum overall cost. Hapco 

gracefully tapered standards have equal wall 

thickness and uniform strength throughout. 

Their high visibility helps to reduce accidents. 

Their light weight — about one-third that of 

steel — makes them easy to handle, easy to 

A New England city chooses this _— erect. Available in seamless lengths up to 


Hapco Standard and Bracket with 40 feet—adaptable to any type of internal or 
special features including a external circuits. 


festoon outlet used as a plug 
for a photo-electric cell. 


A Hapco Aluminum Alloy Stand- 


ard with traffic lights harmonizes ’ rc 
with the world's first building : ak 


with allegluminum exterior walls. 


A parade of Hapco Standards 
with floodlights illuminates a 
new shopping center in the sub- 
tropical South. 


MANUFACTURERS OF HAPCO QUALITY ALUMINUM PRODUCTS 
A Division of HUBBARD ond COMPANY 
6301 Butler Street «+ Pittsburgh!, Pa. 
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Utilities Have Specified 
SILENT HOIST Equipme 
Since 19 


KRANE KAR Swing-Boom Mobile 
Crane: for materials-handling 
. lifting, transporting, posi 

tioning, gasoline or Diesel, 
12, 2/2, § and 10 ton capa- 
cities, 9 to 37 ft. booms (or 
telescopic booms), solid or 
pneumatic tires. Self-stabi- 
lizing without jacks or out 
riggers; unobstructed vi- 
sion; fast, flexible fe 
easy to operate 


WINCHES: Capstans; Single and Double Drum, Jaw 
Clutch, Keyed and Friction Clutch Winches. 2,000 
to 50,000 Ib. Capacities 


SWING-BOOM CRANES: Truck: Motor Power Oper 
ated; high capacity; takes up only a small space 
For handling transformers, cable reels, lamp posts 
trees, poles, manhole castings, etc. 9 to 31 ft 
booms; one to 10 ton capacities 


TOWERS: 2 or 3 section 
type and Pantograph 
types, with plain, re- 
volving or racking plat- 
forms. 


TRIPOD POLE 
DERRICKS: 
for 35 ft., 45 ft., 
and 60 ft. Poles; 
single piece or 
telescopic side 
legs; removable 
cast steel fit. 

tings 


- * / 


USERS: AT&T 
Edison Co 


N. Y. Tel. Co.; T.V.A.; Consolidated 
W.U.; Municipalities throughout America 


WRITE FOR CATALOGS 
No. 79—KRANE KAR No. 70—Truck Equipment 


THE ORIGINAL SWING BOOM MOBILE CRANE 
WITH FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 
MerAiiz We 
VINA 
fd Hi Ch VA i Aht\ 


SILENT HOIST & CRANE CO. 
Pee eee le eee el. 


146 





and 800-amp primary has 0.3 ac- 
curacy at burdens either B-0.1 or 
B-0.2. 

Allis-Chalmers Manufacturing Co, 
Milwaukee 1, Wis. 


3 

i 
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| 
| Power Supply 


Two emergency ac power supplies 
with rotary converters as the main 


component have been announced. 
They operate from 24 or 48-v storage 
batteries and have a rated output of 
250 watt 110 v ac to supply uninter- 
rupted power for a_ three-channel 
carrier terminal, a carrier repeater, or 
a small radio station. 

Automatic transfer to emergency 
source is completed within % sec 
after failure of normal ac power. 
Load can be returned from the power 
supply to the normal source either 
automatically or manually when power 
is restored. 

Lenkurt Electric Co, 
Calif. 


San Carlos, 


Reclosing Relay 


A redesigned automatic reclosing re- 
lay (RC) with a built-in instantaneous 
trip lockout feature has been an- 
nounced for controlling circuit breaker 


reclosing. The RC will prevent repet- 
itive tripping due to the instantane- 
ous trip of the protective relay. 

Additional external terminals pro- 
vide connection to internal coils and 
contacts to permit relay application 
to all circuit breaker control schemes. 
Adjustable reclosing time sequences of 
60, 90, 180, or 360 sec are provided 
by a 600-rpm synchronous motor with 
a gear train of adjustable ratio. Re- 
lays may also be obtained with an ad- 
justable integrating lockout device 
that limits successive circuit breaker 
reclosures to a safe value. 
Westinghouse Electric Corp, 
burgh 30, Pa. 


Pitts- 


Wire Wrapper 


A new tool for wrapping stranded 
or solid wire around terminals has 
been announced. One or more wires 
can be wrapped with a single twist of 
the wrist, it is claimed. The tool is 
used in the following manner: 

1. Wire is placed against the ter- 
minal. 

2. Tool is placed over the terminal 
so that the wire is caught in the notch 
of the tool. 

3. Twisting motion is applied, 
wrapping the wire around the ter- 
minal in a neat tight connection, ready 
for soldering. 
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230 KV 


single phase 


' 0) 0) 0) CONTOUR DESIGN 


Six of these shell form, Contour Design 
230 Kv Pennsylvania Transformers were 
shipped to a power project on the West 
Coast to form two 87,000 Kva banks. 
The transformers traveled by train in an 
upright position, completely assembled ex- 
cept for bushings. Rated individually at 


See next page for inside story ‘s 


29,000 Kva, single phase, the trans- 
formers are designed to step up a gener- 
ated voltage of 13,200 volts to a trans- 
mission voltage of 230,000 volts. Low 
operating temperatures are maintained 
in the transformers by means of forced- 


oil—forced-water heat exchangers. 


PENNSYLVANIA TRANSFORMER COMPANY 


A McGraw Electric Company Division 
CANONSBURG, PENNSYLVANIA e Greater Pittsburgh District 





Inside a 230. 29000. a: 


| Pennsylvania 


Power Transformer .. 
7 | 


Upper Contour Design tank section fits 
over coil and core assembly and is 
welded to the bottom tank section 


Core and coils clamped together with 
heavy steel frames to form a rigid 
Sietalt gs 


Heavy box sections form part of core 
frame and clamp coils against mechanical 
forces during short circuits 


Core and coil assembly rests on bottom 
section of the Contour Design tank 


Core and coil unit can be handled 
separately as a complete sub-assembly 


Vertical cooling ducts in the coils permit 
a free flow of oil through the coils for 
most efficient cooling 


Core cooled by both vertical and hori 
zontal ducts 


PENNSYLVANIA TRANSFORMER COMPANY 


A McGraw Electric Company Division 
CANONSBURG, PENNSYLVANIA e Greater Pittsburgh District 


ee For exterior view of this transformer, see other side 





Auxiliary feature of the tool is a 
drilled hole and milled flat to be 
used for putting a hook in a wire. Tool 
can also be used for straightening bent 
terminals. Three sizes are available. 
Contact, Inc, Cambridge 42, Mass. 


Recloser Control 


An oil circuit recloser remvute con- 
trol has been announced that is ap- 
plicable to most 15 or 25-kv single- 
phase reclosers. It is available with 
a 10, 15, 20, or 25-ft flexible control 
shaft. 

Remote control handle housing is 
slotted. This is said to permit opera- 
tion with a switch stick but prevents 
hand operation. 

James R. Kearney Corp, St. Louis 10, 
Mo. 


Corona Test Sets 


Iwo corona test sets have been an- 
nounced. They consist of a control 
unit, a detector unit, and a high volt- 
age corona-free testing transformer, 
which incorporates means for picking 
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‘Fora gayer, brighter Christmas use 


COLORBEAMS 








STORE DISPLAYS and store fronts brilliant with 
color! Gorgeously-hued flood lighting by organi- 
zations ... business and industrial concerns... 
municipalities! This is the year to “paint the town” 
...to set it a-sparkle with the colorful radiance R30 
that typifies Christmas at its gayest. And Amplex alae aaatea 
Colorbeams are a natural for achieving this with 
topmost ease and effectiveness. 
Amplex Colorbeams come in a choice of 14 
striking colors and a full range of sizes and watt- 
ages. The color is an integral part of the glass... 
will never fade, chip or crack. The sealed-in 
reflector linings are pure silver and provide maxi- R40 
mum light intensity. And Colorbeams have a for indoor use 
rated average life of 2000 hours! Be 
To spark the Christmas spirit and crown 
the season with color, write for the whole 
story on Amplex Colorbeam Reflector Lamps. 
Amplex Corporation, Dept. J-11 111 Water 
St., Brooklyn 1, N. Y. Par 38 


for outdoor-indoor use 


PLEX 


Incandescent, Fluorescent, Sealed-Beam Reflector, Infra-Red, Rough Service, Mercury Vapor, Photo- 
flash, Street Lighting and Traffic Signal Lamps, Swivelites, Hi-Hats and Display Lighting Accessories. 
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up corona signals from the equipment . 
under test. 

In operation, equipment to be 
tested is connected to the testing 
transformer high-voltage terminal. A 
60-cps test voltage is increased until 
corona indication appears on the 
cathode ray tube in the detector unit. 
The rms equivalent of peak voltage 
| is then read from the adjacent peak 
| voltmeter. 

Model 1 is rated 0.75 kva, 20 kv 
continuously or 1.5 kva intermittently. 
It is also available with a larger con- 
| trol unit with rating of 2 kva con- 
| tinuous and 5 kva intermittent. Model 

2 is rated 10 kva, 35 kv continuously 
or 20 kva intermittently. 

James G. Biddle Co, Philadelphia 7, 
Pa. 
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500 KVA Dry type Class B 


insulated 80° C rise core and coil assembly 
13800 V Delta to 208 Y/120 


EVERY STOCKWELL TRANSFORMER 
is the result of specialized research and sound 
design. Rigidly controlled materials and modern 


production facilities are additional guarantees of 


the quality of our products. 
Our field organization and our staff of application 


engineers at Akron will be glad to help you on Regulator Switch 


A new bypass switch for use with 
voltage regulators on 7.5, 15, and 
23-kv distribution circuits has been 
announced. It is said to do the work 


of three switches in isolating or re- 
inserting regulators. 

When a lineman opens the switch 

with a hookstick, contacts operate in 


sequence by first shunting the regu- 
lator and then disconnecting it from 
TRANSFORMERS the line. The switch has a load cur- 
rent rating of 600 amp and will han- 

DESIGNED FOR YOUR REQUIREMENTS 


dle short-circuits currents of 20,000 
amp. 

Westinghouse Electric Corp, Pitts- 
burgh 30, Pa. 


all your transformer and substation problems. 


STOCKWELL TRANSFORMER CORP. 
AKRON, OHIO 


OIL-FILLED, DRY TYPE, and ASKAREL-FILLED 
DISTRIBUTION AND POWER TRANSFORMERS 


Insulating Varnishes 


A_ new series of Class H_ silicone 
| electrical insulation varnishes have 
| been announced. Their applications 
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MAKE YOUR 


REPLACEMENT COILS 


An electro-metalurgical producer is drawing a 
large annual power bonus because National max- 
imum-capacity design boosted the capacity of his 
generator by 15.9 per cent. Increased output will 
pay for the complete rewinding job in a little more 
than two years.* 


“As good as new” is not good enough for 
National. A generator or motor with National 
replacement windings must be better than new. 
Every phase of National engineering and pro- 
duction is directed toward this objective. 


Redesign for maximum capacity is typical of 
extras you can count on from National. Where 
increased output can be used or sold, National 
replacement windings will pay for themselves 


over a very short period of time. Where it cannot 
be utilized, extra capacity reduces operating tem- 


peratures and results in substantially longer coil 
life. 


If you operate heavy rotating electrical equip- 
ment for any purpose, you can operate it more 
profitably with National windings. Get in touch 
with your nearby National field engineer today. 
Find out how National maximum-capacity design 
and National extra-quality coils can help your 
motors and generators 
do a better job. 


*Complete details on 
this installation avail- 
able on request. 


— 


NATIONAL FLEGCTRIC (OIL COMPANY ~ 


ELECTRICAL ENGINEERS: 
REDESIGNING AND 


MAKERS OF 
REPAIRING OF 


ELECTRICAL 
ROTATING 


COILS AND INSULATION— 
ELECTRICAL MACHINES 
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range from flexible glass cloth or 
tape to rigid tubular transformer in- 
sulation. 
Coating varnish R-61, intended for 
glass cloth and tape, will meet re- 
| quirements of either Class I or Class 
Il silicone insulation under Military 
Specification MIL-I-17205A. Impreg- 
nating varnish R-62 is used in the 
coating of electric coils, armatures, 
and stators. It is said to permit tem- 
perature rises in electrical equipment 


WHY RT&E transformers 

have impulse levels 
150-200% NEMA 

StaMdards... mse sepa 


Heavy major insulation lapped 480F. Thermosetting resin R-63 is 
and folded over coil in win- used as a bonding resin for a bestos, 


Ww resist winding to ; " : 
dow to re ae glass, mica or other mineral filler. and 
ground or secondary lightning 

as a protective and release coating. 


t e 
puncture Linde Air Products Co, New York 17, 
NM. %. 


End of coil in- 
sulation stress 


(24.8.4. 4 
ose eae ee eeheaSeaeea aks 


libel | | 
12 volts per 
mil to resist P 


layer lightning 
puncture. 


ie se ciel 


i N 


a 7 ee 


Lighting Transformer 


End layer space wound 
to resist turn to turn 
lightning failure. 


Impulse tests to destruction show levels of 150% 


End of coil layers spaced 
back from coil edge to 
resist winding to ground 
lightning puncture. 


to 200% of industry standards. 


All R T & E coils are varnished, baked, vacuum 
dried and oil impregnated for insulation resistance 


in excess of 10,000 megohms. 


When you buy, specify R T & E 


632 N. 8TH ST. 
MILWAUKEE 3, 
WISCONSIN 


RI¢ckE ey 


Center of coil insulation 
stress 40 volts per mil — 
taps located at coil 
centers and remote 
from lightning entrance 
points. 


Y 


WRITE FOR 
CATALOG 


a Ue 
Ite 
WISCONSIN 





A new light-weight constant-current 
street lighting transformer has been 
announced. Models up to and includ- 
ing 20 kw are designed for direct pole 
mounting. 

A new coil design is said to elimi- 
nate the counter balance and intro- 
duces parallel straight line motion. 
The unit has fast response as friction 
is limited to one main roller-bearing 
assembly and one guide assembly. 
Alnico magnet compensating assures 
a flat regulation curve. 

Insulation consists of paper and 


| cotton on the conductors, kraft paper 


between layers, and impregnated with 
a water-proof compound. Baked on 
Glyptal paint provides an oil-proof 
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BOOKLET 


Fc. No. 35 


Or, ™ stilt other Shapes to BL specialized ap 
ees : wat Yat conventional ¢ 
catio’ aay ek manitolds and the atc 
“At es required for each eolector ay 
a ed im their adaptability to Stace 
co = 
tax ae seaih: Ality feature Lound in a, 
Yarn it ae 
qusual Pexibility of its Wher ang 
ys the w nts. Where headroom wast be 
emer kept at a minimum, he 
MAulticlone can be in 
stalled with side inlet and 
side outlet ucts, giving 
at an “in-line” installation 
Yhat requires a miniroan 
of vertical height 


pulticlone 


outlet auct arral 


byyc. No. 16 


This booklet shows... 


MULTICLONE’S SPACE SAVINGS... How the Multiclone 
requires less square footage, less cubic footage than most 
other equipment of comparable capacity and performance, 
thus saving costly plant space! 


MULTICLONE’S ADAPTABILITY... How the Multiclone 
is more adaptable to varying inlet-outlet requirements — to 
varying space limitations — and is simpler to insulate, thus re- 


O MATTER whether you are now using mechanical ducing installation costs ! 


dust recovery equipment or are planning the in- 


stallation of such equipment at some future date, here is 
a booklet that is full of helpful and valuable information 
on centrifugal dust recovery. It not only explains the basic 
methods and principles involved, but also shows the im- 
portant differences between small and large diameter 
separating tubes, shows how to simplify your duct work 
and reduce installation costs, and outlines many other 
important factors to be considered in selecting mechanical 
dust recovery equipment. 

In addition, this informative booklet illustrates and 
explains how MULTICLONE’S unique vane design is fun- 
damentally different...how it makes possible greater com- 
pactness, simpler installation, high recovery of the small 
particles as well as the medium and coarser ones, and 
many other facts on MULTICLONE advanced design. 


A limited supply of these booklets is available for 
free distribution to those interested in mechanical recov- 
ery equipment and methods. Write for your copy today. 


NOW SELLING... 


MULTICLONE’S EFFICIENCY... How Multiclone’s multi- 
ple small diometer tubes, made possible by its exclusive vane 
design, give higher centrifugal forces and more complete 
cleansing of all suspended particles—even small ones of 10 
microns and less! 

MULTICLONE’S LOW MAINTENANCE... How the Mul- 
ticlone has no high speed moving parts to repair or replace, 
no pads or filters to clean or renew, nothing to choke gas flow 
or increase draft losses as suspended materials are recovered. 
Multiclone draft losses remain uniformly low—recovery effi- 
ciencies uniformly high—at all times! 


Make sure that a copy of this helpful booklet is in 
your reference files by sending for your copy now! 


WESTERN 
CORPORATION 


ENGINEERS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM GASES & LIQUIDS 


Main Offices: 1004 WEST NINTH STREET, LOS ANGELES 15, CALIF. 
CHRYSLER BiDG., NEW YORK 17 © 1.N. La SALLE ST. BLDG., CHICAGO 2 
1429 PEACHTREE ST. N.E., ATLANTA 5 ¢ HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLOG., MONTREAL 


_. in all parts of the U.S.A. and foreign countries. 
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prompt shipment 
uniform high quality 
easily altered or replaced 


Fabrication from unit assemblies of components 
insure early delivery dates and uniform quality. 

3E Bus Supports come in a wide range of 
styles and sizes for bar cable or tube conductors 


in flat or 1%” pipe mounts, for voltages up to 
23,000 volts. 


For full data ask for New Bulletin 226 
ETAL ee ae aa 


Melrose Park, Illinois 


ALWAYS ASK FOR 


FROM BLUE PRINT TO FINISHED JOB 


When you're planning a power plant, electrical substation 
or transmission tower, you'll find Flint has the steel and 


“know how” you need. ONE Call to Flint will handle your 
entire job. 


e STRUCTURAL e PLATE 
e WAREHOUSE e@ REINFORCING 
e CALVANIZED 


FLINT STEEL CORPORATION 


P. O. BOX 1289 TULSA, OKLAHOMA 


finish. An outside handhole, located 
above the transformer’s oil level, pro- 
vides easy weight adjustment. Covers 
can be removed by loosening one bolt 
holding the clamp band. 

Any type of lamp load can be used 
on the transformer. Harmonic dis- 
tortion caused by discharge lamps is 
reportedly eliminated because of the 
transformer’s high reactance. 


General Electric Co, Schenectady 5, 


N. Y. 


MORE NEW PRODUCTS 


about which you should know 


E. D. Bullard Co, San Francisco 3, 
Calif., announces a crane hook with a 
safety gate that locks automatically 
and will not open unless the pin is 
manually depressed . . . National 
Electric Products Corp, Pittsburgh, 
Pa., has a line of electrical metallic 
tubing with an electro-galvanized ex- 
terior and aluminum enameled inte- 
rior. Sizes range from 4% through 2 
in., in 10-ft. lengths. 


Amplex Corp, Brooklyn 1, N. Y., 
announces a R57 reflector lamp for 
industrial high-bay lighting applica- 
tions, which are available in 500 and 
750-w models . . . Bustin Firm-Grip 
Grating Corp, New York 37, N. Y., 
has a new light-weight non-skid grill 
for use on platforms and stairs. 


Superior Flux & Manufacturing Co, 
Cleveland 13, Ohio, announces a 
silver solder paste flux . . . Thomas & 
Betts Co, Elizabeth, N. J., has in- 
sulated sleeves for electrical conduit 
connections that are made of a split 
fibre tube. 


Dee Electric Co, Chicago 22, IIl., 
announces a solder pot for tempera- 
tures from 300 to 600F and requiring 
a 110-v, 800-w power supply 
Ilsco Copper Tube & Products, Inc, 
Cincinnati 27, Ohio, has molded ter- 
minal blocks that can be combined to 
make up to 25 poles. 


Line Material Co, Milwaukee 1, 
Wis., announces a constant wattage 
ballast for use with EH-l mercury 
vapor lamps . . . Combustion Control 
Corp, Boston, Mass., has a new flame 
control to protect against flame failure 
explosions. 
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Cable Protection—plus Maximum Strength—with 
Penn-Union MULTIFIT Connectors 


The design of Penn-Union Multifit Connectors retains the full 


strength and rigidity of the silicon bronze bolt. The saddle which The Penn-Union Line also in- 


provides a wide surface to grip and protect the cable is perman- = Sasi oak sec 
ently fastened to the U-bolt; one piece. The strongest and most tors, as well as Service Connectors, 
satisfactory fitting of this type. High copper content alloy; sili- seg, «eggs a —— 
con bronze Nuts and Lockwashers as well as Bolts. . . . ee ha it ae 2 
Union mark on a fitting is the best 


; guarantee of satisfactory perform- 
Made in a complete i ,? 


Each 


Multifit Connector takes a wide range of conductor sizes; only a 
small stock will provide for many needs. 
range for cable up to 2,000,000 cm. 


Sold by Leading Wholesalers 


a). PENN-UNION ELECTRIC CORPORATION, Erie, Pa. 


Canada: Dominion Cutout Company, Ltd. 
250 Richmond St., West, Toronto 
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LETTERS TO THE EDITOR 


Was It Worth It, After All? 


To the Editor: 

When I subscribed to Electrical 
World, I was quite prepared to see 
the banner of private power waved— 
but had not anticipated the extent nor 
exclusiveness. 

Your reference to Harry Truman in 
the September 14th issue certainly 
convinced me that I can expect no 
fair presentation of the public vs. 
private power question. 

I don’t feel bad that you and your 
magazine hold to such reactionary 
theorems—but I do feel bad that I 
was a chump enough to spend $12 
for a partisan propaganda sheet. 

The giveaway and grab is on, Mr. 
Editor, and you and _ your trust 
brethren better get fat quick—because 
the time you'll have at the pie counter 
is indeed going to be short. The very 
same “little” Harry that you would 
ridicule may very well be instrumental 
in checking the larceny. 

Robert J. Maloney 
Manager, Madison Office 
Sioux Valley Empire Electric 

Association, Inc 

Colman, S. D. 


Uniformity on Connectors 


I would like to address an open let- 
ter to all electrical connector manu- 
facturers and to all users of electrical 
connectors. I think it will be agreed 
the various names by which the many 
materials or compounds that are ap- 
plied to a conductor and/or connector 
to improve or stabilize the electrical 
circuit at that point are not descrip- 
tive of their functions, are many times 
misleading, and are far from standard- 
ized in usage. 

Such terms as protective compound, 
inhibiting compound, connector com- 
pound, connector “goop”, can be 
heard at both technical meetings and 
on pole tops and appear abundantly 
in our technical literature. They are 
both confusing and inadequate. It is 
high time the industry made an at- 
tempt to standardize a properly des- 
criptive set of terms by which any 
type or kind of connector aid manu- 
factured can be accurately classified. 

I propose such a set of descriptive 
designations for appraisal by those 


who are interested in this problem. 
My proposal has merit, I believe. 
However, the designations given may 
be improved upon, I am sure. 
Connector aids: 
@ Sealing paste: A jell-like paste to 
keep air, moisture, etc, from the con- 
tact area. Examples: Neutral greases, 
heavy-bodied jells, extensible films. 
© Contact aid: Metallic grit in a light 
vehicle; field-sprayed metallic sur- 
faces; active etching preparations. 
© Sealing-contact paste: A material 
providing a combination of the above 
functions. Example: A metallic, cut- 
ting particle incorporated into a 
heavy-bodied neutral grease or other 
extensible medium. 
@ Coverall: An enclosure over the en- 
tire finished connection. Examples: 
molded on plastic covers; self-sealing, 
hand-applied mastic compounds; tape; 
sprayed-on films. 
E. W. Greenfield, Head 

Electrical Engineering Department 

Kaiser Aluminum & Chemical Corp 
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Confusion in Yugoslavia 


To the Editor: 

While in Yugoslavia for the IEC 
meeting last June, I was given a 
booklet on power production in that 
country. When I read the story, 
“Yugoslavia to Export Power” in the 
Sept. 14 issue, I checked the figures 
in the story against those in the book- 
let and found a discrepancy. 

According to the booklet, the state- 
ment in Electrical World on 1939 and 
1952 production is incorrect. To cor- 
rect it the words which I have placed 
in parenthesis should have been a 
part of the statement: “The 1939 
(hydro) production reached 500 mil- 
lion kwhr. A 145% boost (of total 
production) was recorded in 1952.” 

I suppose nobody is going to get 
excited about this. It is for the record. 

P. H. Chase 
Philadelphia Electric Co 
Philadelphia, Pa. 
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No Sooner Said Than Done 


To the Editor: 


I have just read a copy of the July 20th issue of Electrical World and want 
to express my thanks both for the article on our program and for the cover 


featuring this program. 


The last sentence of the article mentions the possible use of a company 


driver permit. 


Since the article was written, we have 


taken this step. Our 


qualification tests are being made equivalent to the state requirements for 
issue of chauffeur’s licenses for various classifications of trucks. 


Pacific Gas & Electric Co 


November 2, 


E. F. Hockenbeamer 
Safety Supervisor 


1953 @ ELECTRICAL WORLD 





FATHER WASHINGTON BRIDGE 


Night becomes day with super-modern light. 
ing. P & K All-Aluminum standards are 
mounted on steelwork and have 30 foot 
mounting heights with 6-foot tapered ellip- 
tical arms. 
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story 


on the New Jersey Turnpike 


The New Jersey Turnpike is a twentieth century miracle of highway design, engi- 
neering and construction. Here is one hundred eighteen miles of continuous road 
«.. without a single traffic light or crossroad! 


Within one year after its lanes opened, the “Pike” carried the amount of traffic 
predicted for the year 1968...and its safety record is better than parallel public 
highways in the state as well as most public roads in the nation. 


This great national artery employs every known improvement and device to pro- 
vide maximum safety for its users... and its facilities are being expanded to meet 
increased traffic demand. 


Lighting, modern and efficient, turns night into day on the New Jersey Turnpike 
...and Pfaff & Kendall is proud to have been chosen as the original supplier of 
all highway and area lighting facilities throughout the entire 118 mile length of the 
highway. P & EK All-Aluminum Standards and Arms have been specified and thus 
far have been the only type installed. 


P & K ALL-ALUMINUM Standards and Brackets are Preducedin WRITE FOR LATEST P & K CATALOG 
Design and Types to Meet any Street, Road or Highway Re- 


d 
quirement. They are Always the Wisest Investment... eens 


the P & K 


.- much lighter weight for lowest installation costs Planning and 


- negligible rate of corrosion for longest life 
. no painting for initial and lifelong savings Advisory 
.. easily salvaged and re-used in event of knock-down Services 
S without 
7 obligation. 
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THE NEW JERSEY TURNPIKE 


wise ay — Wc ee 
looking toward Laurel Hill and the Lewan- Vee ae 
dowski Bridge ¢fossing the Hackensack 
River. The P & K All-Ahiminum Standards 
have 90 foot méunting heights, with 15 4 a bg re | 
foot All-Aluminum Tapered Elliptical Arms, a <3 gt rs | 
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84 Foundry Street 
Newark 5, New Jersey 
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IF YOU THINK ALL. 


FIRST AID KITS ARE 


GOT NEWS FOR YOU 





MINE SAFETY APPLIANCES COMPANY 


158 





First Aid Kits are alike, we've got news for you! To produce a First Aid 
Kit that would serve you better, we “put the finger’’ on every place 
where modern design, latest Quality Control, color keying, and improved 
manufacturing techniques would bring you important extras in First Aid 
Kit quality and performance. 

Then we MADE these improvements. Many of the changes are small 
in themselves, but they add up to a big difference. Let us prove to you 
that we have something different . . . something you don’t want to miss! 


often a major factor in emergencies. Freshness, 
purity, and sterility of every treatment contained 
in Unit D” packages is covered by our quality 
control program which assures pharmaceutical 
thoroughness, unit responsibility. 

And our quality approach doesn’t end here. 
Some would claim that appearance and package 


instructions were minor in value... K 


extended our “make it better” program to a dressing-up 
that pays off in convenience, use. Our new blue color 
gives case and packages a clean, distinctive appear- 
ance. Hard wearing surface of baked enamel on the 
case resists grease, dust. New, easy to read identifica- 
tions and simplified instructions on many of the 
packages aid users. And our labeling meets the latest requirements of the 
U. S. Pharmacopeia and Food and Drug Administration. 


too, in our case design. No overlapping lid to complicate 
handling, storage. Packages extend above the edge of 
the base, giving ‘finger room” for quick removal of any ' 
package. Tubular rubber gasket fits in metal channel in 
base, adds extra pressure, more contact surface when lid 
is Closed. Truly an M.S.A. “All-Weather” feature. 

You'll find news in our first aid materials, too. 
M.S.A. Visual Swabs have gauze tips which are less 
absorbent to assure full utilization of antiseptic. 
Color keying of labeling assures positive, quick 
identification. Ammonia Inhalants contain pure, un- 
colored solution and are tested against leakage before shipment. Our 
Ammonia Ampoules feature a “‘color break” line that gives a clean, 
quick break. Label is printed on both protective sleeve and glass vial to 
safeguard against mis-use should sleeve be lost. 








AND THERE'S MORE, 
LOTS MORE... but 
seeing is believing. So 
call your M.S.A. man 
today for a demonstra- 
tion. It's BIG NEWS! 


201 North Braddock Avenue, Pittsburgh 8, Pa. 
82 Branch Offices in the United States and Canada 
Cable Address “Minsaf” 
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WHAT THEY'RE SAYING 


At Industry Meetings 





Tax Must Remain 
Big Ratemaking Factor ; 


JUSTUS F. CRAEMER, California, for a 
special committee on the effect of 
taxes on utility rates at the National 
Association of Railroad and Public 
Utilities Commissioners annual conven- 
tion in New York City 


Obviously, taxes are necessary for 
government to carry on its functions. 
Reduction in the volume of taxes is 
only possible if government expendi- 
tures are curtailed. In the absence 
of such curtailment any decrease in 
the amount of taxes which are meas- 
ured by utility plant and revenues 
must be accompanied by a corre- 
sponding increase elsewhere. Accord- 
ingly, unless and until government 
expenses—local, state, and national— 
are reduced, there seems to be little 
likelihood of reduction in the total 
volume of taxes. As regulatory bodies 
we must thus continue to recognize 
tax expense, as incurred, when de- 
termining rate levels. 


‘Preference’ Must Imply = —~*" 4 
Reasonable Alternatives 


CLARENCE A. DAVIS, solicitor, United 
States Department of Interior, before 
the 35th annual meeting of the Public 
Utilities Association of the Virginias, 
White Sulphur Springs, W. Va. 


The preference clause, as you know, 
is another clause which has occa- 
sioned a great deal of controversy in 
its administration. My views as to its 
interpretation have not yet been 
stated to any degree of nicety, but 
preliminarily, it seems to me that the 
word “preference” must imply a choice 
between reasonably comparable alter- 
natives, and that preference does not 
mean exclusion of alternatives before 
exercising the preference. 

There is one aspect of the pref- 
erence clause on which the depart- 
ment has already made a decision. 
Can large industrial users, by the de- 
vice of making a contract with a 
preference customer, draw away into 
industrial uses blocks of power that 
are otherwise needed for the use of 
domestic and rural consumers? It has 
seemed to me that to so permit, with- 
out some limitation, defeats the clear 

(Continued on page 162) 
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WE MAKE OUR OWN RAIN... 


Po 


Victor No. 245-R Transmission Pintype 
undergoing standard EEI-NEMA wet 
flashover test in the Victor Laboratory. 


a 





TO GIVE YOU 


The superiority of Victor design and manufacture 
is proven in the laboratory as well as in the field. Take 
Victor High Voltage Pintypes, for example. Here, in 
the wet flashover test shown above, the insulator is 
being subjected to controlled artificial rain while 60- 
cycle current is applied in gradually increased voltage 
steps until flashover occurs. 
This is only one of the many tests which are con- 
stantly being made in the Victor Testing Laboratories 
, to assure you of highest quality and conformance to 
specifications. That is why Victor Transmission Pin- 
types give you proven wet weather protection and 
longer, trouble-free service on your lines. Choose Victor 
the power man’s best buy! 





VICTOR No, 245-R 
ae) 
FREE BOOKLET TT von went * 


C 
gives you the full TT a 
story of how Vic- 
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VICTOR INSULATORS, INC., VICTOR, N. Y. 


Low and High Voltage Pintypes * Suspensions * Guy Strains * Spools * Switch and Bus Insulators * Custom Designed Porcelain 





A TRILLION 
KWHR by 1965. 


I-T-E is pacing 
America’s greatest 
electrical expansion 


KWHR capacity has doubled in the past ten years 
and present trends indicate another doubling in the 
decade to come. New power generation, transmission, 
and distribution equipment—more of everything— 
will be required to handle this increased capacity. 





In the past ten years, I-T-E has expanded some 
twenty fold—supplying quality switchgear for every 
type of industrial and commercial application. Look 
for even bigger atxides forward —broader tines, more | ITCHGEAR 
products, finer designs, and increased production—as f 
I-T-E continues to pace America’s greatest electrical . 
expansion. 


*Edison Electric Institute 





-T-E Switchgear embodies... 


e advanced engineering 
e refined design 
e quality construction 


Through 65 years, the I-T-E Circuit Breaker 
Company has achieved outstanding recog- 
nition in the industry by persistent effort to 
advance the switchgear art. 


Many switchgear “‘firsts” are attributed 
to I-T-E, among them: 


@ the original Inverse Time-Element (I-T-E) circuit 
breaker 


e the first enclosed circuit breakers and switchboards 
Typical of finer I-T-E construction is our advanced 
line of HV Metal-Clad Switchgear — equipment which 


has met the test of time and provides the maximum @ the first isolated-phase bus 
in protection and efficiency at a minimum over-all cost. 


@ the first high-voltage air magnetic circuit breaker 


In addition to the introduction of new ideas 
and thinking, I-T-E has devoted its engineer- 
ing skill to accomplishing the ultimate in 
Or—vwrite for Bulletin No. 7004B. design and production refinement. 


For details, call the |-T-E field office nearest you. Look in your classified 
telephone directory under "Electrical Equipment.” 


I-T-E Circuit Breaker Co., 19th and Hamilton Sts., Philadelphia 30, Pa. 


ITE Metal-Clad Switchgear 





SUPERIOR 
| 


Check with Superior on 


PHOTO TEST TABLES 


Forward and Reverse 


Transmission 


This unit is included in 
all Ford conversion kits. 
Enables the operator 
instantly to raise or 
lower either the winch 
line or derrick. Gives 
instant forward or re- 
verse rotation to the 
winch without shifting 
PTO, and without using 
the truck clutch. 


@ Superior’s new dual 
position, photo-elec- 
tric test table... a 
great time and money 
saver...one of various 
standard Superior 
types. Superior also 
makes any type of 
special testing equip- 
ment to specification. 
Write to: 


SWITCHBOARD & DEVICES CO. 
CANTON, OHIO 


A subsidiary of The Union Metal Manufacturing Company 


DERRICK-DIGGER KIT 


Now there’s a Tel-E-Lect Der- 
rick and Digger mounting as- 
sembly tailored for the front 
end of your Ford truck. Cab- 
controlled, it will handle poles 
up to 40’ long, requires only 
two men to handle and can 
easily be attached to your Ford 
by your local mechanic. Digs 
holes and sets poles, with in- 
terchangeable auger sizes from 
8” to 20”. Send for bulletin 
describing all three models to 
suit your job requirements. 


Makes It Easy For TWO MEN To 
Solve Tough Pole Line Problems 


Earth Boring 
Equipment for 
All Types of Trucks 


Te-E-Let 
PRODUCTS, 
INC. 


10003 Minnetonka Boulevard 
Minneapolis 16, Minnesota 


(Continued from page 158) 
mandate of Congress that federally 
produced power shall be “for the 
benefit of the general public and par- 
ticularly of domestic and rural users,” 
and that contracts should be so drawn 
that in the event of shortage, the 
general public shall not suffer for the 
benefit of the few. 


Public-Private Rate 
Differential to Dwindle 


FRED G. AANDAHL, Assistant Secretary 
of Interior, at Missouri Basin Inter- 
Agency Committee Meeting, Fargo, 
N. D. 


Both by the affirmative statements 
in the present power policy and also 
by omission of provisions that were 
in the previous power policy, it is 
apparent that it will be the federal 
government’s purpose to dispose of 
federal power in communities in such 
a way that it will not disturb estab- 
lished retail systems. 

At the local level people should 
determine for themselves whether they 
want public power or want to have 
their power needs supplied by private 
enterprise. The federal government 
should not attempt to influence these 
decisions. 

So far as federal power is offered 
at prices lower than power can be 
produced locally and this power 
is made available first to preference 
customers, it of itself creates a desire 
among local people to become pref- 
erence customers. As a word of warn- 
ing, I would like to forecast that, 
except in high fuel cost areas, five 
years hence the spread in price be- 
tween federally produced power and 
locally produced power, either from 
steam plants or otherwise, will be 
much less than it is at the present 
time. 

The matter of power rates is now 
being carefully reviewed by the Corps 
of Engineers, the Department of the 
Interior, and the Federal Power Com- 
mission. The rates will be kept at the 
lowest possible figure, but we must be 
realistic and recognize the costs and 
expenses that are properly allocated to 
power. 

It is time that we get away from 
the idea of giving power away at 
the taxpayers’ expense for the pur- 
pose of stimulating local public power 
and later its absorption by the federal 
government in an objective headed 
toward ultimate complete federal gov- 
ernment monopoly of power. 
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Beultd lines roshay 
with the CHANCE 8- 


Most anchor users who have made their own comparisons, their own pull tests, pick the 
Chance 8-Way Expanding Anchor for holding power and ease of installation. 


The 8-Way expands to form a complete pyramid shaped square with no wasted space 
between blades. The guy load is distributed to all eight blades all the way around the 
hole with up to 63%* of the expanded area in undisturbed earth. The pyramid shape 
distributes the holding power over a wide area (see sketch). 


Chance 8-Way Anchors are available in a complete range of sizes from 60 to 200 square 
inches in area, for distribution or transmission line guying. 


Consult your Chance catalog, or write for complete information, and order from your 
regular supplier. 


*Depending on anchor size. 


You GUY with CONFIDENCE when you BUY from CHANCE 


A-B-CHANCE CO- 


CENTRALIA, MISSOURI 
SAN FRANCISCO, CALIFORNIA 


ANCHORS © GUYING FIXTURES © LINE CONSTRUCTION TOOLS © CONDUCTOR CLAMPS 
GROUNDING EQUIPMENT @ HOT LINE TOOLS © HIGH VOLTAGE SWITCHES © CUTOUTS 
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CONTROLLED GLASSHEAT 
BY CONTINENTAL BALANCES 
THE YEAR ROUND LOAD 


. Pays Off Without 
Extra Capital Investment 


Tee 


fit 


“i 


A series of field tests throughout the United 
States and Canada has proved conclusively that 
Controlled Glassheat by Continental assures 
highest income from your capital investment. 

What is more, further tests proved that with 
automatic thermostats in each room . . . con- 
trolled electric heating by Continental . . . the 
heating load is behind the system peak. For 
example, in Illinois, Continental Glassheat was 
off the system peak from four to seven P. M. 
In other areas there was as much as an hour 
and a half lag between the Continental Glass- 
heat peak and the system peak. 


An engineered Glassheat installation permits 
you to.sell an additional 15,000 kilowatts a year 
to each of thousands of homes in your area. 
You get this boost in revenue without the 
necessity for a penny’s more capital invest- 
ment. What is equally important is the fact 
that because Glassheat is automatically con- 


trolled, your normal peak load is never affected. 


The power factor of a Glassheat controlled 
load is 100%. 


Progressive utilities throughout the country 
have found that Controlled Glassheat by Con- 
tinental is a positive, easy way to profit . . . to 
better satisfied stockholders. It will pay you to 
investigate Controlled Glassheating by Con- 
tinental. We'll be glad to show you the tests 
made by other forward-looking lighting com- 
panies which resulted in greatly improved load 
factor and increased revenue through the pro- 
motion of Controlled Glassheat by Continental. 


CONTINENTAL RADIANT GLASS HEATING CORP. 
Dept. E N 1, 1 East 35th St., New York 16 


Le adr alii lei agg 
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NEWS ABOUT PEOPLE 


Detroit Edison Reveals Changes 


Van Duzer is named general superintendent of production. 
Macomber and Kigar assume new posts in organizational changes 


ROBERT M. VAN DUZER 


Detroit Edison Co has announced 
key production and construction ap- 
pointments and the establishment of 
two new managerships and several 
new departments in its central organ- 
ization. 

The utility has promoted Robert M. 
Van Duzer from assistant chief en- 
gineer of power plants to general su- 
perintendent of production with the 
responsibilities previously held by the 
chief engineer of power plants. 


Production Changes . . . Albert C. 
Pasini, superintendent of the com- 
pany’s new St. Clair Power Plant, was 
named assistant general superinten- 
dent of production. Pasini’s former 
post will be filled by George F. Cam- 
pau, formerly superintendent of the 
Marysville Power Plant. Campau is 
being replaced at Marysville by Clar- 
ence H. Clark with Stewart D. Hoet- 
ger as Clark’s assistant. In another ap- 
pointment, Ernest V. Rieder, assistant 
to the superintendent of the Trenton 
Channel Power Plant, will act as rep- 
resentative for Production Superinten- 
dent Van Duzer in matters concern- 
ing the personnel organization, design, 
and construction of Detroit Edison’s 
River Rouge Power Plant. 

Changes in the utility’s construction 
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organization include the appointment 
of Henry E. Macomber, former chief 
engineer of poaer plants, as manager 
of construction and Ronald E. Greene, 
former construction engineer, as as- 
sistant manager of construction. 

The Construction Department was 
renamed the Construction and Main- 
tenance Department. George J. 
Brown, forme assistant construction 
engineer, has been appointed general 
superintendent of the new group with 
Lloyd J. McPartlin as assistant gen- 
eral superintendent. The Engineering 
Division of the Construction Depart- 
ment, headed by Supervising Engineer 
Simon Roth, was transferred to the 
manager of engineering, Howard P. 
Seelye. 


Heads New Department . . . Donald 
F. Kigar was named manager of union 
relations in charge of the newly 
formed Union Relations Department. 
Kigar, formerly manager of construc- 
tion, will have full responsibility for 
all matters relating to unions in the 
company. 

Sylvester F. Leahy was given the 
new title of manager of employee re- 
lations. He will also continue his for- 
mer responsibilities as director of em- 
ployee relations. 

Detroit Edison’s new Civil Defense 
Department will have Harold B. 
Tyree, former assistant to Pres Walker 
L. Cisler, as its director. Ernest W. 
Spring was made assistant director of 
the Civil Defense Department. He 
will, however, continue his duties as 
a staff assistant in the company’s elec- 
trical system. 


William A. Patterson, manager of the 
Longview, Wash., office of the state 
employment security department for 
the past eight years, has been named 
to a new job as administrative assistant 
to Glenn Hittle, manager of the Cow- 
litz County Public Utility District. 
He will have charge of personnel and 
public relations. 
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PAUL V. HAYDEN 


Connecticut L&P Names 
Hayden Employee VP 


Paul V. Hayden has been named 
vice president in charge of public and 
employee relations for Connecticut 
Light & Power Co. He succeeds A. S. 
Jourdan, who retired after 43 years 
of service. He had been a division 
manager until assuming the employee 
relations vice presidency. 

Hayden joined Connecticut L&P 
in 1929 after serving with Westing- 
house Electric Corp following his 
graduation from Brown University. 
He was assigned to industrial power 
engineering and became _ industrial 
manager in 1948. 

He was named executive assistant 
in the public relations department in 
1950 and in December of that year 
became director of public relations. 


F. E. Lieb, who was chief electrical 
engineer for Copperweld Steel Co 
for the past 3% years, has been 
named manager of sales of the com- 
pany’s Wire & Cable Division. At 
the same time, R. C. Ridley has been 
named assistant manager of sales, 
C. C. Sowards eastern sales manager, 
and E. G. Elg western sales manager. 


James S. Hamilton, formerly manager 
of Virginia Electric & Power Co 
at Portsmouth, has been appointed 
director of rural sales with head- 
quarters in that city. He is succeeded 
by G. Fred Cook, Jr., who has been 
director of the company’s employee 
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Four-In-One 


SPOOLS 


multiple ser vice 
oil Pe 


No. 11357-C with 
Stainless Steel 
reinforcing 

band. 





Engineered specifically for multiple 
service take-offs, Porcelain Products’ 
Four-In-One Spools do even more than 
reducing shock hazard and saving 
labor. They save over a foot of con- 
ductor on each drop! They eliminate 
“feed backs” ... reduce radio inter- 
ference. They make possible even 
distribution of sag .. . permit service 
or secondary changes without one 
interfering with the other. They’re 
a practical investment that will help 
your line and service crew. 


Write for descriptive literature. 


information program for the past 14 
months. Cook’s replacement is P. W. 
Smith, formerly director of residential 
sales. 


Fred L. Witsell, who has been vice 
president in charge of employee re- 
lations for Public Service Co of 
Colorado since 1948, has been elected 
to the company’s board of directors. 


R. C. Wilson has been named man- 
ager, engineering, T. D. MacLafferty, 
manager, marketing, Charles K. Skin- 
ner, manager, manufacturing, and 
R. J. Blair, manager, finance, of the 
newly established Distribution As- 
semblies Department of the General 
Electric Co in Plainville, Conn. 


Oliver Ramsaur, formerly assistant 
communications engineer, has been 
named communications engineer for 
Pennsylvania Power & Light Co. He 
succeeds Charles S. Young, who re- 
tired last month after more than 35 
years with PP&L. Ramsaur came to 
PP&L in 1923, after service with 


Carolina Power & Light Co and West- 
inghouse Electric & Manufacturing 
Co. 


Donald R. Guthrie has been named 
assistant general manufacturing man- 
ager of the coated abrasives and re- 
lated products division of Minnesota 
Mining & Manufacturing Co. He was 
formerly executive engineer in charge 
of engineering research, having joined 
the company as a research chemist in 
1939. 


John N. Nassikas, deputy attorney 
general and counsel for the New 
Hampshire Public Utilities Commis- 
sion, has resigned from that office to 
enter private law practice. 


Theodore S. Fetter, Jr, has been ap- 
pointed staff engineer in the Mechani- 
cal Engineering Division of Philadel- 
phia Electric Co. Fetter, who was 
employed by the company in 1935 as 
a cadet engineer, was a senior engineer 
in the Mechanical Engineering Divi- 
sion until his recent promotion. 
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Westinghouse VP Gets Order of Merit 


Northeastern Region was given the company’s Order of Merit, highest company 
award for distinguished service, early last month. Kersh, who joined the 
company in 1929, received the award in the corporations New York offices 
from Tomlinson Fort, right, vice president in charge of the Westinghouse 
Apparatus Division. The recipient was once the company’s manager of electric 
utility sales and manager of the Steam Division at Lester, Pa. 


Porcelain 
lal atgM 


FINDLAY, OHIO 


Robin S. Kersh, vice president and manager of Westinghouse Electric Corp’s 
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Here’s why JENKINS 
GOLD SEAL TAPE 


GUARANTEED FOOTAGE — you get full measure 
in every roll, 


NO WASTE — Gold Seal Friction Tape tears evenly, 
does not ravel, conforms closely to uneven surfaces. 
Selected base cloth is made to high strength specification. 


HIGH DIELECTRIC STRENGTH—lLess footage is 
needed per job with Gold Seal Tape. No pinholes... 
one thickness insulates. 


LASTING “TACK"—odhesive compound is pre- 
pared under laboratory control; this means that Gold 
Seal will stick to the job under severe conditions of 
cold and moisture. 


EASY HANDLING — Gold Seal does not peel, dry 
out or smear the hands in hottest weather. 


CELLOPHANE-WRAPPED — Keeps Gold Seal Tape 
factory-fresh until you're ready to use it. 


PACKAGED FOR 
CONVENIENCE — In 
single rolls or handy 
10-roll_ containers, it’s 
the best buy in tapes, 
Jenkins Bros., (Rubber 
Division), 100 Park 

4 Ave., New York 17, 
New York. 


JENKINS 


VY 


FRICTION . . . RUBBER 


MADE BY JENKINS BROS. ... 
MAKERS OF FAMOUS JENKINS VALVES 
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Carl Kadie, Jr, former manager of the 
United States Reclamation Bureau’s 
Region II Delta District office, has 


| accepted a position in the Reclamation 
| Bureau’s Chief of Engineers Office in 


Denver, Colo. Kadie is one of the 
engineers displaced when the Sacra- 
mento region was reorganized re- 
cently. 


Marshall E. Fahlstrom, Gorge power- 


* house superintendent for City Light 


at Seattle, Wash., has been promoted 
to the position of Skagit generation 
superintendent. He started with the 
utility as an operator’s helper in 1931, 
became an inside constructor in 1935, 


and was promoted to generation su- | 


perintendent at Diablo in 1941, mov- 
ing to Gorge in 1952. 


OBITUARY 


Elmer F. Schmoll, 58, structural engi- 
neer for Pennsylvania Power & Light 
Co, died Oct. 20. He joined Pennsyl- 
vania P&L in 1920 and has supervised 
the engineering on all structures built 
for the utility for the last 30 years. 
He acted as structural consultant for 
all departments of the company. 


George W. O’Keeffe, 53, assistant sales 
manager of the Allis-Chalmers Manu- 
facturing Co’s Boston Works, died 
Oct. 9. O’Keeffe, an electrical engi- 
neer, managed the motor control de- 
partment at the Boston Works from 
1931 to 1938. Affiliated with the 
National Electrical Manufacturers 
Association, he served from 1950 to 
1951 as chairman of Nema’s Power 
Circuit Breaker Group. 


John Madison Labberton, 60, a 
pioneer in the development of air 
conditioning equipment, died at 
Bronx, N. Y. on Oct. 6. As an engi- 
neer with the Westinghouse Electric 
& Manufacturing Co from 1913 to 
1935, he developed that company’s 
first line of air conditioning equip- 


| ment. At his death, he was professor 
| of marine engineering at New York 
| University. 


Charles E. Young, 79, for many years | 


| engineer in charge of electric distribu- 


tion and transmission for Pacific Gas 
& Electric Co, died Oct. 17. A grad- 
uate of Healds College in San Fran- 
cisco, Young joined Pacific G&E in 
1906 and retired in 1942. 
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FOR LONG LIFE and low service 
cost, the big 3 in western poles 
are Western Larch — Lodgepole 
Pine — Douglas Fir. 

All 3 are grown on the virgin 
forest lands of the J. Neils Lum- 
ber Company in western Mon- 
tana. All 3 are produced and 
treated in J. Neils modern pole 
plant at Libby, Montana. 


J. Neils Lumber Company, since 
1895 a quality manufacturer of 
forest products, invites your in- 
quiry on transmission and tele- 
phone poles. An illustrated folder 
on J. Neils treated poles, and in- 
formation regarding their appli- 
cation to your own requirements, 
will be furnished on request. 


Laie 

J. Neils 
Lumber Company 
Libby, Montana 





MANUFACTURERS & MARKETS 


Aluminum Units .. . 


... are exempted from “Buy 
American” provision of Armed 
Services procurement regula- 
tions 


The Defense Department has ex- 
empted all aluminum products from 
the “Buy American” provision of the 
Armed Services procurement regula- 
tions. Previously, only primary 
aluminum was exempt while semi- 
fabiicated aluminum products were 
covered by the provision. 

Under the “Buy American” provis- 
ion, the government must buy defense 
materials from domestic suppliers ex- 
clusively, unless the materials are 
scarce or foreign prices are 25% be- 
low domestic prices. 

Purpose of the new Defense Depart- 
ment ruling is to make military 
aluminum purchasing consistent. The 
ruling was pushed through by the As- 
sociation of Aluminum Warehouses, 
a group of U. S. distributors of im- 
ported semi-fabricated 
products. 

The National! Association of Alumi- 
num Distributors, who _ distribute 
U. S.-made aluminum products like 
sheet, bar, and tubing, are no longer 
in short supply. In fact, they say, 
“The major problem confronting do- 
mestic aluminum producers is to em- 
ploy their facilities at a percentage of 
capacity approaching financial and full 
employment levels.” Therefore, they 
contend, semi-fabricated aluminum 
products should not be exempted from 
the “Buy American” provision. 


aluminum 


GE Records Its Best 
Nine Months in History 


General Electric Co’s sales for the 
first nine months of 1953 totaled 
$2,341,048,000, the highest nine- 
months’ level in the company’s history. 
This marked an increase of 29% over 
the same period last year, according 
to Pres Ralph J. Cordiner. 

Net earnings for the period also 
increased, rising to $116,386,000, 
equal to $4.03 per share of common 
stock. This represented an increase of 
23% over the earnings for the cor- 
responding period of 1952 of $94,- 
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More Power for Southwestern G&E 


A workman in General Electric Co’s turbine factory at Schenectady, N. Y., 
is here inspecting windings of a stator of a 44,000-kw steam turbine generator 
unit soon to be installed in the Lone Star Station of Southwestern Gas & 
Electric Co at Lone Star, Tex. The unit will operate with a steam pressure of 
850 psi and temperature of 900°F. 


MANUFACTURERS’ EARNINGS 


Period 
Months Ended 1 


Earnings Per 
Net Income Common Share 

Company 953 1952 a 193 
Babcock & Wilcox 
Buffalo Forge 
Colorado Fuel & Iron 
Continental Steel 
Continental Steel 
Continental Steel 
Copperweld Steel 


Sept 
Aug. 
Sept. 
Sept. 
Sept 
Sept. 
Sept 


$7,728,000 $4,625,000 $5.21 $3.2 
432 ,066 411,655 1.33 . 
2,483 ,797 577 ,900 94s 
270,098 164 ,592 54 
924 ,604 2.31 
138 ,057 3.41 
,464 ,553 38 


Johns-Manville. . 
Johns-Manville..... 
Minneapolis-Honeywell Regulator 
Minneapolis-Honeywell Regulator 
Owens-Corning Fiberglas. 
Reynolds Metals 

Smith, A. O. 

Square D 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. . 
Sept. 3, 
July (c)5, 


Sept. 


5, 205 416 42 

, 122,613 00 

2,129,671 87 
5,155,526 50 

,055 , 398 36 

. , 304 ,914 70 
12,292 (c)5,023 ,530 5.11 
,000,166 3,144,054 18 


Texas 

ID 6 ae x's sa : 
Union Carbide & Carbon 
Union Carbide & Carbon 
Worthington : ree 
Youngstown Sheet & Tube 


Sept. 
Sept 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


47,372,566 46,521,437 

133 ,352 ,687 130,289 ,803 

26,419,015 24,299,162 

78,897,595 70,739,620 72(a) 2.45(a) 

4,607,832 4,400,210 00(a) 4.00(a) 
3 


91 (a) 84(a) 


8,057 ,691 2,546,846 2.41 76 
Youngstown Sheet & Tube 23,001,897 11,051,464 6.87 .30 


Notes—(a) Based on shares outstanding at close of respective periods; (b) Based on 
shares now outstanding; (c) For 1953, includes $954,561 interest received on refund 


of federal taxes in connection with claims dating back to World War II period; for 
1952, includes $1,050,030 tax adjustment credit. 
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AMERICA’S 
UTILITIES 


ELECTRIGLAS RADIANT HEAT. . . born just three 
short years ago, already is the GIANT in its 
industry, an ally of your power company. 
ELECTRIGLAS IS a revolutionary concept in 
heating systems. It employs no furnace, no 
pipes, no ducts, no flames, no fumes. 
Nothing to maintain. 

ELECTRIGLAS OPERATES as an indoor sun, 
made of virtually unbreakable tempered 
glass, to the back of which is fused a 
continuous ribbon, conductive ceramic ele- 
ment. When the panels are installed on 
wall, ceiling, or baseboard, they have the 
amazing ability to retain and radiate infra- 
red sunshine warmth long after the current 
has been turned off. 


ELECTRIGLAS PROVIDES maximum efficiency 


For more details 
or literature write: 


Se ee 


Se id as eal Sa cde = Bot 
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through utilization of radiant heating prin- 
ciples coupled with thermostatic control. 
ELECTRIGLAS EFFICIENCY is proven by over 
VY, million panels in operation in homes, 
factories, offices, stores, motels, public 
buildings ... in such widely removed areas 
as northern Canada with below zero tem- 
peratures, and in the milder zones of the 
South. 

ELECTRIGLAS OFFERS a means to level your 
load. And, for example, was responsible 
for the addition of over a million kilowatt 
hours in a small New Jersey area. 
ELECTRIGLAS HAS a plan to spearhead ac- 
ceptance. Brochures, pamphlets, cost 
guides, catalogues . . . keyed to meet the 
needs of both major and small utilities. 


CORPORATION 


i sek ee 





Seymour Smith presents 


PRUNING SAWS 


that CUT FASTER 
LAST LONGER 


’ 


No. 922 


Specially designed for 

arborists and other profes- 

sional users. A complete 

line of 7 patterns covering all require- 
ments up to chain saw work. 


Blades — made by Sandvik of famous 
Swedish charcoal steel — have fast-cutting, 
large, deep teeth with heavy set to prevent 
binding. Handles are of laminated hardwood, 
streamlined and free from horns and 
projections. 


also LOPPING SHEARS 


5 patterns in various sizes, includ- 
ing the new Seymour Smith TIFFANY PRUNER. 


TREE PRUNERS POLE SAWS 


Pruner 
Head Head 


No. 11 ‘‘Telephone’’ tree pruner No. 20 saw head has 
head, with 1” capacity and No. 16” needle point 
12 with 11.” copacity are the fin- teeth, is odjustable 
est available. Also rugged poles to 3 positions. Uses 
of selected spruce with seamless standard poles. 
cluminum joints. 


PRUNING SHEARS 


No. 20 


Saw 


No. 90 Professional Double-Cut 


| $750,000, or $3.28 per share of 
common stock. The company’s sales 

| for the third quarter were $780,- 

| 600,000, compared with $642,288,000 
for the same period in 1952. 

Commenting on the results so far 
this year, Pres Cordiner noted: 

“We see nothing in this picture to 
justify the fears of a recession which 
are being expressed in so many quar- 
ters today.” Adding that the principal 
source of concern has been an ex- 
pected cutback in defense require- 
ments, he said: 

“. . the General Electric defense 
cutbacks will be gradual and are not 
expected to take effect until next year. 
In the meantime there is the oppor- 
tunity to expand our efforts on normal 
peacetime activities.” 


Canadian Manufacturers 
Suffer Profits Decline 


Canadian electrical manufacturing 
companies, the nation’s fifth largest 
industrial group, realized an average 
profit of 4.1% during 1952, .8% 


lower than for the previous year, Brig 
F. C. Wallace, president of the Can- 
adian Electrical Manufacturers As- 
sociation, revealed recently. 

Speaking before the  associa- 
tion’s annual press conference, he 
stated that a recent CEMA survey 
showed that only 1.2% of the average 
1952 profit was paid in dividends to 
stockholders. The balance was re-in- 
vested to cover plant and equipment 
expansion, modernization, and _ re- 
placement costs. 


MANUFACTURING BRIEFS 


Electro Engineering Works, Oakland, 
Calif., has purchased 2.3 acres in San 
Leandro, Calif., on which it will build 
a plant for manufacture of transform- 
ers. Detailed plans are being worked 
out. 


Reliable Electric Co has added 22,000 
sq ft to its Chicago plant. The build- 


ing has been equipped with new 


| First 330-kv Switches Installed 


For generations Seymour Smith has been supplier | 
of the finest hand pruners for professional use. 
Made in 8 models for all requirements. 


First installations of 330-kv air switches in the U. S. are now being made 
at the Philip Sporn Plant and the Kanawha River Plant on the Appalachian 
Electric Power system, and the Muskingum River Plant of the Ohio Power Co. 
Both are American Gas & Electric Service Corp operating companies. 
The switches, designed by Delta Star Electric Division of the H. K. Porter Co, 
Seymour Smitu have the highest voltage rating of any yet installed in the country. They are 
} OUR Tosh TEAR | SEYMOUR SMITH & SOM, INC. vertical break type “MK-40”, with a current rating of 1,600 amp. Each single 

32411 Main St., Oskville, Conn. pole switch weighs 5,400 Ib, is 18 ft long, and, with the blade open, stands 


‘ene 26 ft Sin. The blade is 13’ ft long and is counterbalanced. 


Most dealers carry 
Seymour Smith prun- 
ing equipment. Write 
us for descriptive 
literature. 
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receiving and handling facilities. Spe- 
cially designed long-span steel con- 
struction with a minimum of vertical 
columns provides a maximum of un- 
interrupted floor space. 


Hotpoint Co has formally opened a 
multi-million dollar refrigerator plant 
at Cicero, Ill. The plant, which has 
a production capacity of more than 
400,000 refrigerators, was retooled 
following termination of a jet engine 
components contract for the Navy. 
Located near Hotpoint’s range plant, 
the new factory covers 23 acres with 
approximately one million sq ft of 
manufacturing space. A full line of 
1954 model refrigerators is now going 
into production at the plant, which 
will be staffed by about 15,000 em- 


ployees. 


MEETINGS CALENDAR 


Edison Electric Institute 

Electrical Equipment Committee, Jung 
Hotel, New Orleans, Nov. 2-3; Market 
Development and Electrical Applica- 
tions Committee, Washington, Nov. 3-4; 
Accounting Executive Committee, Edge- 
water Beach Hotel, Chicago, Nov. 12-13; 
EEI-AGA General Accounting Commit- 
tee, Jung Hotel, New Orleans, Nov. 30- 
Dec. 1. 


Pennsylvania Electric Association 
Fall Meeting, Systems Operation Com- 
mittee, Castleton Hotel, New Castle, 
Pa., Nov. 5-6. 


*American Institute of Electrical Engi- 
neers 
Fall General Meeting, Muehlebach Hotel, 
Kansas City, Mo., Nov. 2-6; Winter 
General Meeting, Hotel New Yorker and 
McAlpin Hotel, New York City, Jan. 


18-22 


National Electrical Manufacturers Asso- 
ciation 
Annual Meeting, Haddon Hall, Atlantic 
City, N. J., Nov. 9-12. 


Wisconsin Utilities Association 
Electric and Gas Section Convention, 
Schroeder Hotel, Milwaukee, Nov. 11-13. 


Institute of Radio Engineers 
Annual meeting of Professional Group 
on Vehicular Communications, Somerset 
Hotel, Boston, Nov. 12-13. 


Pacific Coast Electrical Association 
Annual Hawaiian Conference, Honolulu, 
T. H., Nov. 19-20. 


New Jersey Utilities Association 
Annual meeting, Seaview Country Club, 
Absecon, N. J., Nov. 19-20. 


Southeastern Electric Exchange 
General Sales Conference, Atlanta Bilt- 
more Hotel, Atlanta, Ga., Nov. 19-21. 


American Society of Mechanical Engineers 
Annual Meeting, Statler Hotel, New 
York, Nov. 29-Dec. 4. 


Interstate Power Club 
Hotel Martinique, New York, Dec. 7. 


Eastern Joint Computer Conference- 
Exhibition 
Sponsored by Institute of Radio Engi- 
neers, Association for Computing Ma- 
chinery, and American Institute of 
Electrical Engineers, Statler Hotel, 
Washington, D. C., Dee. 8-10. 


Public Utilities Advertising Association 
Region Two, Annual Meeting, Skytop, 
Pa., Dee. 10-11 


*Addition this week. 


Easily Installed | 


on Energized 
Lines with 
Pressur-T4P 
Installing 
Tools 


“VOLT-TELLING STATISCOPE” protects worker 


- - «when held in any alternating electrical field. Indicates presence of voltage in AC and Pulsating 
DC Circuits and in various electrical apparatus. . . . Pocket-size illustrated above, also in Station and 
Overhead Extension types. Thousands in use. Order from Electrical Jobber. Send for new literature. 


LAMP-10-CLAMP 
CONTACT 


AVOIDS 
CONDUCTOR PITTING 
with this 


KEARNEY 


PRESSUR-TAP CLAMP 


‘2 The permanent, high-conductivity taps 


made with Pressur-Tap Clamps cannot 
possibly cause conductor pitting. Any 
arcing will occur between clamp halves. 
For this reason Pressur-Tap Clamps 
are especially recommended for 
installation beyond the armor rods. 
Clamps are made of aluminum and 

are plated for use with any type or 
combination of aluminum or copper 
conductors. 


S pect} y 
KEARNEY PRODUCTS 


: JAMES R. KEARNEY CORPORATION 


4224-42 Clayton Avenue, St. Louis 10, Mo. 


i 


MON 


MINERALLAC ELECTRIC COMPANY 


MANUFACTURERS OF STATISCOPES, HANGERS, CLIPS, STRAPS, INSULATING AND CABLE-PULLING COMPOUNDS 
25 NORTH PEORIA STREET © CHICAGO 7, ILLINOIS 


nem 
MI 


SPECIFY 


spony errs 


TR 


Grip-lite 


EXPANDING ANCHORS 


GRIP-TITE MANUFACTURING CO. 


WINTERSET, IOWA 
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CEDAR POLES 
FIR CROSS ARMS — 


Light in weight and clean. 
PENTAchlorophenol treat- 
ed against decay, moisture 
and insects. 


TWO strategically 
located yards: 


MINNEAPOLIS, MINN. 
FINDLAY, OHIO 


Tne as 


HALEY & CO. 


BLDG. TOLEDO, OHIO 


PRTC 
testing...use the 


KNOPP Voltage Tustin 


with the patented 


a 


Say ‘‘Goodbye to risky time-wasting fuss in test- 
ing with the 5 main safety features in the KNOPP 
Voltage Tester: (1) original Prod-mounting Socket 
in housing making this tester easier, faster, and 
safer to use and ending ‘‘three-handed’’ testing; 
(2) protection through Dual indication of voltage 
My solenoid and neon lamp working independently: 

) positive scale readings; (4) signal by hum and 
vibration; and (5) thorough insulation throughout, 
even to the sharp point of each prod. 

Well-built and shockproof in a LAMINATED 
bakelite housing (not molded plastic), the KNOPP 
Voltage Tester tells ee and simply if 
circuit is open or closed 
between 110 and 600; a-c 
or d-c, pure or rectified; 
25 or 60 cycles—for test- 
ing old and new circuits, 
— locating grounds, 


magnitude of voltage 


Get the widely-used and 
reliable KNOPP Voltage 
Tester with the time- 
proved Prod-Mount, and 
other safety features from 
our dealer, or write for 
illustrated free, new de- 
scriptive Bulletin No. 425. 


4236 Holden Street 


172 


| again. 


Ockland 8, Calif. | 


Prime Movers Meeting 
(Continued from page 79) 


tered with the forced draft fans. A 
slug of leaves clogged the strainers; 


| shear pins were replaced but sheared 
Clogging was corrected by | 


flushing the debris away by means of 
a sheet of high-velocity from a slotted 
pipe. 

4. Twenty-foot sections of 15-in. 
I-beams broke away from the bunker 
bracing and jammed in the 
chutes. 


scale 


Plant Visit . . . Following a visit to 
the plant by the 60 committee mem- 
bers and guests, a question period was 
held and the following facts brought 
out: (1) Coal costs less than $3 a ton 
(12¢ per million Btu) delivered on the 
pile. Moisture at times rises to 20%, 
volatile up to 36% and sulphur 14 
to 4%. (2) Precipitator has an 86% 
guarantee of efficiency for the first two 
units while a combination mechanical- 


| electrical for the third is to be 97%. 


(3) Plant outlay for the three-unit 
completion was $36 million. 


| Lack of Research on Part 
_ of Utilities Cited at Parley | 


There is general lack of research | 
development being carried on within | 


the electric utility industry. This re- 
port was made by Dr J. E. Hobson, 


director of Stanford Research Insti- 
tute, before the third annual fall con- 


ference of San Francisco section of 
American Society of Mechanical En- 


gineers, Oct. 16. He added that most | 


of the technological advancements in 
the industry have come from labora- 


tories of larger electrical manufac- | 


turers. 

Previewing results of a study of the 
industry made by the Palo Alto, Calif., 
research group for American Institute 
of Electrical Engineers, Hobson de- 
clared now is the time to look ahead 
at competition from future sources of 
energy. In addition, competition from 
government in the electric power 
business still must be considered and 
future plans made accordingly, he 
said. 

Hobson attributed low level of 
utility research to two causes—lack of 
challenges within the industry for the 
superior engineering graduates, and 


November 2, 


by increasing the hot air temperature. | 
3. Early difficulties were encoun- 


Metal Markers 


Outlast 

‘the Average 
| Pole - - - No 

Upkeep. 


be ae 


yar. 7 
Tey net 


be 
7 


| The most satis- 


factory and eco- 


| nomical method of marking installa- 
| tions, because of the low initial cost 


and entire absence of upkeep. The 
Premax Stamped and Embossed 
Metal Markers will outlast the aver- 
age pole and retain their visibility 
in all weather. Send for sample and 
prices. 


PREMAX PRODUCTS 


DIVISION CHISHOLM-RYDER CO. INC 


5446 — Ave., Niagara Falls, N. Y. 


ENGTH, ENDURANCE 
Meet the Test! 


Guy and Messenger Strand 


IN THE FIELD as in laboratory tests 
. . . @rapo Galvanized Steel Strand 
proves itself capable of withstanding 


severe punishment. Steel’s inherent 
strength and durability are combined 
with definite economies in every size 
and grade of @rapo Steel Strand. 
You'll find the heavy, ductile, tightly- 
bonded zinc coatings, applied by the 
famous @rapo Galvanizing Process, pro- 
vide lasting protection against corrosion. 
Contact your jobber of Crapo 
Galvanized Products or write 
direct for further information! 


INDIANA 


STEEL & WIRE COMPANY 
MUNCIE, INDIANA 
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salaries that are not competitive with 
other industries. 
Observations by television of com- 


| Dieck PT Hot Line Clamps Are Better 


because they are: 


bustion zone in boilers is being used | 


by Pacific Gas & Electric Co to bring 
about better burner efficiencies. This 
was stated by Eric A. Salo in reporting 
PG&E’s experience of over a year 
with TV observations at Moss Land- 
ing Steam Station. 

Salo reported that burner coking 
and plugging have been detected at 
an early stage. In addition, he said, 
TV _ observations make changeover 
from oil to gas firing, or vice versa, 
much easier and more efficient. 


Experience with flue gas recircula- | 
tion at Moss Landing has lived up to | 


all expectations, stated Daniel A. 
Shiells, Bechtel Corp, and Warren D. 
Elston, Pacific G&E, in a joint paper. 
Gas recirculation allows temperature 
of initial and reheat steam to be held 
at design level of 1,000 F over 60% 
range of loading, they said. Excess 
air is used at Moss Landing after 
capacity of recirculating fan has been 
reached, the two men added. 

Major problem at low loads has 
been burner stability, Elston said. 
Action of relatively cool recirculated 
gas sweeping across face of burners 
has caused loss of ignition on several 
burners. One solution is use of steel 
to deflect flue gas away from burner 
face, said Elston. 


McKay Sees Difficulties 
in State Purchase of CVP 


Stopping in Sacramento, Calif., af- 
ter attending the National Reclama- 
tion Association convention in Reno, 
Nev., Secretary of the Interior Doug- 
las McKay told newsmen he is not 
too “optimistic” about California’s 
chances of taking over the Central 
Valley Project. 

However, California’s new gov- 
ernor, Goodwin J. Knight, empha- 
sized at a news conference just a few 
minutes later the state is not giving 
up its thinking along that line. 

McKay expressed the opinion it 
would be very difficult to put over the 
sale of the huge reclamation project 
to California. He reported, however, 
whenever the state wants to make a 
formal purchase offer “we'll be glad 
to sit down and discuss it.” He 
pointed out a switch would not be 
possible without gaining the approval 
of Congress. 
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e COOLER OPERATING—Strong con- 
struction holds high clamping pressure 
for better contact—high current carry- 
ing capacity. 

e STRONGER—High strength mate- 


rials and vise like design permits reuse 
of clamps. 


@ VIBRATION RESISTANT — Helical 
spring lockwasher bits in and prevents 
unscrewing. 


e STRESS CORROSION TESTED — 
Passed mercurous nitrate test while un- 
der severe stress. 


e ANTI-SIEZE LUBRICATED—Main op- 
erating threads are enclosed and pro- 
tected by corrosion inhibiting lubricant. 


Now made in two sizes for all types of 
connections. Data and prices on request. 


Information available on our complete line of light and heavy duty gins. 


a BODENDIECK TOOL COMPANY 


325 EAST MAIN STREET 0 TAYLORVILLE, ILLINOIS 


DISCONNECTING 
SWITCHES 


Hook-Stick Operated by 


POWERCRAFT 


MEET N.E.M.A. STANDARDS 


Powercraft disconnects are built of bus ber 
copper for uniformly high conductivity in the 
Other POWERCRAFT Products current carrying path. Silver ball contacts 
assure low temperature rise. Simple, firm 
® Bus Clamps, Power Connectors 


locks. 
®@ Pipe Frame Fitti VY,” 1.P.S. \ : , 
Fipe Frame Pitings for 1'%4* 1.9.5. Mpe ®@ New catalog just off the press. Write for your 
® Indoor and Outdoor Bus Supports ; ane 
copy. A few territories open to qualified manu- 
facturers’ agents. 


Dessenenass Conronanion 2215 DeKALB ST., ST. LOUIS 4, MC. 
Since 1932 + * * * Phone PRospect 4532 


THE WHITAKER 


n Anall metal, non- 
j wobble, self-at- . 

all the U. S. Savings ; mennte.neth-t- 

Bonds you can ake REEL, with auto- 

A matic brake oper- 

d ated by outgoing 

wire, accurately 


KEES ; adjustable safety 
Senton 10-Day Pay-out, and 


2 | Free Trial Offer take-up. 
all the U. S. Savings Bonds ar ; 
Write for information and prices 


you buy | WHITAKER REEL MANUFACTURING CO. 


P. O. Box 1138 Monroe, Louisiana 
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is not enough? 


The need for blood is greater than ever, not only for men 
wounded in combat, but here at home. . . to cure disease, to meet 
accidents and disasters, and to prepare for civil defense. 


Our quota can ONLY be met, if those who give keep on 
giving . . . regularly! 


You CAN give more than once. . . as often as every three months 
with complete personal safety. The more often you give the more often 


you save a life. For every pint of blood you give goes to someone 
who needs it desperately. 


Remember . . . once is NOT enough. Give blood again and again! 
Call your Red Cross, Armed Forces or Community Blood Donor Center 
for an appointment to give blood today. 


GIVE 
BLOOD 


.. give it again and again 
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BUSINESS EXECUTIVES! 
CHECK THESE QUESTIONS 


If you can answer “yes” to most of them, 
you—and your company—are doing a needed 
job for the National Blood Program. 


HAVE YOU GIVEN YOUR EMPLOYEES TIME 
OFF TO MAKE BLOOD DONATIONS? 


HAS YOUR COMPANY GIVEN ANY RECOG- 
NITION TO DONORS? 


DO YOU HAVE A BLOOD DONOR HONOR 
ROLL IN YOUR COMPANY? 


HAVE YOU ARRANGED TO HAVE A BLOOD- 
MOBILE MAKE REGULAR VISITS? 


HAS YOUR MANAGEMENT ENDORSED THB 
LOCAL BLOOD DONOR PROGRAM? 


HAVE YOU INFORMED EMPLOYEES OF YOUR 
COMPANY'S PLAN OF CO-OPERATION? 


WAS THIS INFORMATION GIVEN THROUGH 
PLAN BULLETIN OR HOUSE MAGAZINE? 


HAVE YOU CONDUCTED A DONOR PLEDGE 
CAMPAIGN IN YOUR COMPANY? 


HAVE YOU S°T UP A LIST OF VOLUNTEERS 
SO THAT LrrivlENT PLANS CAN BE MADE 
FOR SCHEDULING DONORS? 


OOOC0O0000 


Remember, as long as a single pint of blood 
may mean the difference between life and 
death for any American . . . the need for 
blood is urgent! 


NATIONAL BLOOD PROGRAM 
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PROFESSIONAL SERVICES 


Consulting Management Designing Inspections 
Accounting Appraisals Testing Cost Analysis 
Valuations Construction Financing Investigations 








BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Production 
and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


‘BLACK & VEATCH 


Consulting Engineers 
Electricity—Water—Sewage— Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 
4706 Broadway Kansas City 2, Missouri 


THEODORE D. BROSS 
& COMPANY 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 


175 Enfield St. Hartford, Conn. 


DAY & ZIMMERMAN, INC. 
Engineers 


Design - Construction - Management 
Investigations and Reports 


New York Philadelphia Chicago 


Doble Engineering Company 
Electrical Insulation Engineers 


y Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com- 
munications 


Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 


Ebasco Services Incorporated 
Engineers - Constructors - Business Consultants 
Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 
Chicago @ Washington, D. C. 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, mechanical, photometric, radiometric 
and chemical laboratories, rendering testing, re- 
search and associated services, including certifica- 
tion, inspections at factories and field investigations. 
2 East End Avenue at 79th St., New York 21, N. Y. 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Design—Surveys— Appraisals 
Construction & Maintenance 


Transmission—Distribution—Communication Lines 
Substation, Radio and Television Towers 


48 Griswold St. Binghamton, N. Y. 
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FORD, BACON & DAVIS 


Engineers 


DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York ¢ Chicago ¢ Los Angeles 


GILBERT ASSOCIATES, Inc. 


Engineers ¢ Consultants ¢ Constructors 
Reading, Pa. 

Engineering and Design ¢ Construction Supervision 
Industrial ¢ Sanitary ¢ Safety 
Chemical Laboratory Services 

Business and Economic Research 
Industrial Relations ¢ Purchasing 
New York Philadelphia Washington 
Rome Manila Medellin 





HARZA ENGINEERING CO. 


Consulting Engineers 


L. F. HARZA 
E. MONTFORD FUCIK CALVIN V. DAVIS 


Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 
400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


1384 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND 


Engineers and Consultants 


Utilities and Industrials 
Design and Supervision of Construction 
Reports—Examinations—Appraisals 
Machine Design—Technical Publications 
Boston New York 





THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


Power Plant 
Specialists 


Utility - Industrial - Chemical 
1200 N. Broad St., Philadelphia 21, Pa. 


LARAMOREand DOUGLASS, INC. 


Consulting Engineers 
Power Plants 


Transmission Distribution 
Design — Reports — Appraisals — Rates 


79 East Adams Street 
Chicago 3, Illinois 


Peter F. Loftus Corporation 


Engineering and Architectural 
Consultants and Designers 


First National Bank Bldg., 
Pittsburgh 22, Pennsylvania 
Cable Address—‘‘LOFTUS Pittsburgh” 
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N. A. LOUGEE & COMPANY 


Engineers and Consultants 


REPORTS — APPRAISALS 
DEPRECIATION STUDIES — RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New York 





LUCAS & LUICK 


Engineers 


DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


LUTZ & MAY 


Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS—DESIGN—APPRAISALS 
1009 Baltimore Kansas City 6, Mo. 





CHAS. T. MAIN, INC. 


Engineers 
Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Building 
80 Federal St., Boston 10, Mass. 





| Middle West Service Company 
Consultants 


Utility and industrial accounting, financing, evalu 
ations, consulting engineering, reports, appraisals, 
rate studies, labor relations, public and employee 
relations, safety, insurance, pension plans, sales 
promotion, 


20 N. Wacker Drive Chicago 6 


MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 


ARTHUR L. MULLERGREN 


Engineering - Management 
Public Utilities—Natural Gas 
Kansas City, Mo. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 
Engineers .. Purchasing . . 
Specialists in Financing 
Accounting and Other Operations 
231 So. La Salle St. Chicago 4 











PROFESSIONAL 
SERVICES 


Recording & Statistical Corp. 


BILL ANALYSIS--CONSUMVPTION 
STUDIES 
THE ONE-STEID METHOD 
Bill Frequency Analyzer 


100 Sixth Ave. WOrth 6-2700 New York 13, N. Y. 


REIS & CHANDLER, INC. 
ADVISORS TO UTILITIES 


Financing—Rate of Return 


30 Vesey Street, New York 7, N. Y. 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York © Chicago °* San Francisco 


SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn St. 


Chicago, Ill. 


F. W. SCHEIDENHELM 


Consulting Engineer 


Hydraulic Engineering, Hydro-electric Development, 

Water Supply, Flood Control. Engineering Problems 

relating to Water Rights and Water Power Law. 
Appraisals. 


50 Church Street, New York 7, N. Y. 


F. A. TUCKER, INC. 


Contractors—Engineers 
specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 


Main Office—S88% Center Street, Rutland, Vt. 
Braoch Office—120 East 3rd St., Charlotte, N. 


UTILITIESLINECONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 


501 York Road, Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design ¢ Construction ¢ Reports « Appraisals 


80 Broad Street, New York 4 








How to keep informed on the 


part of 


your business 


AT YOUR FINGER TIPS, issue after issue, 

is one of your richest veins of 

job information — advertising. 

You might call it the “with what” type — 

which dovetails the “how” of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 

your business, this is the kind of practical 

data which may well help you do a 

job quicker, better — save your company money. 


Each advertiser is obviously doing 

his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
efficient way toward a sale. 


Add up all the advertisers and you’ve got 

a gold mine of current, on-the-job information. 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments, 
materials, processes, methods. 


You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what” part of your business. 


McGRAW-:-HILL PUBLICATIONS 
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SEARCHLIGHT SECTION 


Nationwide Search for 


GENERAL MANAGER ... PUBLIC SERVICE DEPARTMENT 


BURBANK, CALIFORNIA 
$1018 TO $1267 PER MONTH 


Requires: 1. College graduation. 2. 
(combined with water or power). 


10 years’ 
3. 5 years o 


experience in power, water, or gas utility 
the above in planning, directing, and 


co-ordinating a major division of a public utility. Apply 4, November 13. 
’ 


Write for applications to PERSONNEL DEPARTMEN 


SHIFT SUPERVISORS 
TUCSON, ARIZONA 


Three shift supervisors to assume com- 
plete responsibility for plant during shift. 
Plant consists of 2—10,000 KW units 1450 
psig 1000° centralized control. Primary 
Fuel, gas; secondary fuel, oil. Location 30 
miles North of Tucson. Compensation for 
travel expense. 


ARIZONA PUBLIC SERVICE CO. 


P. O. Box 2591 Phoenix, Arizona 


PERSONNEL-INDUSTRIAL RELATIONS 
EMPLOYE TRAINING 


Public utility companies located Latin America re 
quire men for positions of industrial relations engi- 
neers, and supervisors of employe training and per- 
sonnel departments Applicants should have at least 
5 years experience in their particular specialty and 
general acquaintance with public utility operations 
Knowledge of Spanish or Portuguese desirable but 
not required initially Positions offer promising 
fleids for applicants with individual initiative hav- 
dd round of practical experience in 

field. Salary commensurate with 

position, experience and living costs. Reply stating 
age, education, experience and personal particulars 


P-9643, Electrical World 
> W. 42 St., New York 36, N. ¥ 


Opportunities Soon Will be Available 
FOR 
@ An assistant general manager 
@ And all general administrative and accounting 
positions 
@ As well as for operators and maintenance men 
in two 1-million-kilowatt steam-electric gen 
erating plants now under construction in southern 
Ohio and southern Indiana, where the climate is 
mild and the people are friendls Excellent wages 
and benefits 
ications will be held in strict confidence 
ull information about education and experi 
* in first communication and indicate type of 
on in which you are interested 
_ Address: Vice President, 
Ohio Valley Electric Corporation 
Box D, Room 1766, 50 Church St., New York 7, 
N.Y 


Interviews by appointment only 


DIRECTOR OF UTILITIES 


The City of Tacoma, Washington, seeks applications 
fora capable manager for the Department of Utili- 
ties, consisting of the Tacoma Municipal Light and 
Power Systems, Water Department, and Belt Line. 


aw $16,000 per year. Request application form 
rom. 


GERRIT VANDER ENDE, Chairman 
Public Utility Board 
204 So. tith St., Tacoma, Wash. 


FOR SALE 


VERTICAL WATER TURBINE 


Manufactured by S. Morgan Smith Co. 


252 HP, 277 RPM, 14’ Head. GE 175 KVA 
Generator 3/60/440. Exciter, Woodward Water 
Wheel Governor Type HR. With AC Motor and 
Automatic Switch. 2—1 KVA AC Transform- 
ers, Knife Switch, Gate with Operating Wheel 
Woodward Rotary Oil Pressure Pump with GE 
2 HP 3/60/220/440 Motor Drive and Magnetic 
Switch. Subject to Prior Sale 


CONTINENTAL MACHINERY 
AND EQUIPMENT CO. 


Ostend & Ridgely Sts., Baltimore 30, Md. 


|} WANTED 


| WANTED 


| ing detailed qualifications 
| World 





Bixby, Inc., 262 Dun Bldg 


| EXPERIENCED 


} station. PW-8267 


TY HALL, BURBANK, CALIF. 


Oooo 
REPLIES (Box No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


———————————————————————— 
POSITIONS VACANT 


SALES Manager for well known 


Manufacturer of Power and Distribution 


| Transformers. Salary $15,000 to $20,000. P-9256, 


Electrical World 


ELECTRICAL Engineer for Office 
and Field Work. Central Illinois Public Serv- 
ice Co., Springfield, Illinois. Att: Electrical En- 


gineer 





COLLEGE GRADUATE with engineering 4d: 
gree, under 40, Experience require d in electric 


| utility rate analysis, cost of service studies, 


processing applications before regulatory com- 


| missions. Must possess capabilities tor advance- 


ment to executive position. Southern Califor- 
nia location. Include picture (if available) giv- 
P-9511, Electrical 


| DISTRIBUTION SUPERINTENDENT wanted 


for midwest utility. Electrical Engineer with 


; Operating experience preferred, Submit qualifi 


cations, salary expected and availability. P- 
9628, Electrical World 


SELLING OPPORTUNITIES OFFERED 


SALES ENGINEER, age 25-35, some technical | 
background desirable, to call on utility in- 
dustry from Chicago office of long established 


| cable company. Permanent position, salary and 
| expenses, State age. edu experience, refs., sal 


| SW-9381, Electrical World 





WANTED MANUFACTURERS Agents to rep 
resent line of electrical connectors and fit 
tings for the utility and wholesale trade. Ter- 


| ritories open in South, Southwest, Rocky Moun 
tain. Northwest and North Central Re 


gions. Ad 
vise fully first Electrical 


World 


reply RW -9377, 


EMPLOYMENT SERVICES 


SALARIED PERSONNEL. $3,000-$25,000. This 


confidential service established 1920, is 
geared to needs of high grade men who seek a 
change of connection under conditions assuring 
f employed, full protection to present position 
Send name and addre 
sonal consultation invited Jira Thayer Jen- 
nings, Dept. L, 241 Orange St New Haven, 
Conn 


SALARIED POSITIONS $3,500 to $35,000 We 
offer the original personal employment serv 
ice (established 43 years.) Procedure of highest 
ethical standards is individualized to your per 
sonal requirements Identity covered 
position protected 


present 
Ask for particulars, R. W 
Buffalo 2, N. ¥ 


POSITIONS WANTED 


SWITCHBOARD One 
would like operating job in central or 


Electrical World 


SALES ENGINEER—31, 
engineer in PA Available as factory repre 
sentative or agent in Phila. area. Exnerienced 
n switch gear, substation and control sales to 
utilities and industrials, PW-9534 Electrical 


married registered 


World 


SELLING OPPORTUNITY WANTED 


SOUTHWEST SALES Engineer desires lines to 
Hardware, Electrical Industrial Wholesalers, 
SA-9218, Electrical World. 


Mr. Electrical Manufacturer 


Are you interested in some REAL 
Sales Representation in the State of 
Michigan? 

RA-9484, Electrical World 
520 N. Michigan Ave., Chicago 11, Ill. 
AA LL LALIT EBAY 


ss only for details Per- | 





OPPORTUNITIES! 


+ 


in 


New and used equipment recently 
released from service by a num- 
ber of electric and gas utility 
companies 


EE 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


EEE 
Send for new list, .. . to 


EBASCO SERVICES INCORPORATED 


(APPARATUS EXCHANGE) 
Two Rector St., New York 6, N. Y. 


ELECTRIC CABLE 


for every industrial and power application. 
Special constructions. Odd lengths. 
Large stocks on hand of high voltage, ‘ead 
cevered cables not ordinary stocked by you: 
reguiar supplier. 
@ Cut to length. Reasonably priced. 
UNIVERSAL Wire and Cable Co. 
2670 N. Clybourn Ave. Chieago 14, tl 


WANTED 


YOUR SURPLUS MOTORS 
M.G. SETS * GENERATORS 


Hoists © Compressors ¢ Transformers 
CASH or TRADE 
WRITE FULL DETAILS FOR OUR 
A OFFER BY RETURN MAIL 


Sa Tid. Be 
ee A 


1324 W. CERMAK ROAD 
CHICAGO 8, ILL. 


METERS WANTED 
5 AMP. GE Type 116 


or Later 


THE ELECTRICAL WATTHOUR METER CO. 
76-15 Woodside Ave., Elmhurst 73, N. Y. 


WANTED 


2 Synchronous motors, 1000 to 1500 HP, 
300 RPM, for 4160 volt, 3 phase, 60 cycle, 
AC. When offering, include complete 
name plate data including serial num- 
bers. Write 

W -9642, Electrical World 
520 N. Michigan Ave., Chicago 11, Il) 
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185 KW DIESEL 


GENERATING UNIT 
480 V. 3 ph. 60 cycle 


Intermediate Speed—Like New 


Engine: Ingersoll Rand Type S, 273 BHP 
720 rpm, air starting, 5 cyl, 1946 model 


Accessories: Woodward Governor, oil & 
fuel filters, water pumps, fuel & water 
tanks heat exchangers, starting equip. 


Generator: Elliott 231 KVA, 185 KW, 
480 v. 3 ph, 60 cycle, 8 pf, with 5 Kw 
exitor. 


Also includes panel board, piping, extra 
parts and tools. 


Write for complete specifications 
& price 


MACHINERY CENTER, INC. 


Formerly: Roger Pierce Equipment Sales Co. 


808 Newhouse Bldg. Salt Lake City, Utah 


GUARANTEED MOTORS 
M.G. SETS * GENERATORS 


Hoists ¢ Compressors ¢ Transformers 
Units ef Every Size and Description 
AC SYNCHRONOUS MOTORS 


3 Phase, 60 Cycle, 220 or 440 Volts 
(#2200 volts or higher) 


P.F. 


Soo mnooooooony 


oo 


“El Mh) 
x TS 
El Mhy EM 


WE'LL SELL, BUY OR TRADE. 
=~ PHONE CANAL 6-2900 


1324 W. CERMAK ROAD 
CHICAGO &, ILL. 


TURBO GENERATOR 
Available eer nee 
7500 KW G.E. Co. 

180 P. s. I.—525°F Total Temp 
3 phase 60 cycle 2300 volt 
With Surface Condenser 
GOOD CONDITION 


Union Electric Co. of Missouri 
315 N. 12th Bivd. 
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St. Louis 1, Mo. 


SEARCHLIGHT SECTION 


FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 
IN STOCK 


Qu.KW Make ¥ Desc. Oe AC 
1—1000 E. Non-Cond— 190 Ibs-2400-3-60 Qu.KW Make Speed Volts Volts 
1—1000 sie Condensing —Extraction—1¥90 1—3000 3U. G.E 514 600 4000/1 3200 
Ibs., 2400-3-60—Surface Cond 2—2000 G.E f 250 2400 
750 G.E Condensing —265 Ibs., 440-3-60 —2000 G.E 5 600 — 6600 / 13200 


Built 1044 20 G.E 5 666 25 ey 11000 
500 Moore Non-Cond—150/200 Ibs., 5/35 : 1200 ; 5 50 ok 2400 


tn B.P., 480-3-60 Dir. Conn —1500 . 5 its 4000 /13800 
: abs, Exciter ~ 151) 3 72 600 13200 
300 G.E.  Non-Cond—150/175 Ibs., 5/10 —1000 LE 260 4100/6900 

, Ibs B.P., 480-3-60 1000 » 5 2300/4150 
200 Whse Non-Cond. 125/150¢ ISP 5/104 750 , 275 2300 /4150 


B.P., 240/480 v-3-60 500 ; 25/250 2300) 


FREQUENCY CHANGERS 500 ise 250 "440 


Cva Make Cycles Voltages 500 iE 72 25 2300 


60 13200 x 13200 

‘60 4150/2400 x 2400/4150 , TRANSFORMERS—60 Cycle 

6 4150/2400 x 2400/415 Make Type Ph Voltages 
2300 x 4160 OISC 3 33000x26400 / 13200 
4400 x 2300 5 : WCT 3 13800 x 2300/440 
11000 x 2% é se. OISC 3 26400/13200 x 480 

q i HVDDJ 1 66000 x 13800 
y HVDDJ 6600 /550 
G.E. HVDDJ 1 2200/480 


COMPANY, INC. 


OFFICE & SHOP 
51 Howell St. Jersey City 6, N. J. 


DIESEL POWER 


IMMEDIATE SHIPMENT 


e PURCHASE OR RENTAL 
UNIT CAPACITIES—10 TO 2475 KVA 
A.C.—50 AND 60 CYCLES 
@ ALSO D.C. UNITS 


4 PARTIAL sins - we INVENTORY 

Make Make 
Nordberg wS% a | at Enterprise 
Fairbanks Morse 4 General Motors 
General Motors General Motors 
Genera! Motors Worthington 
Baldwin Ingersoll-Rand 
General Motors 7 20 | Buckeye 
General Motors 2 Worthington 
Worthington General Motors 
Ingersoll-Rand 600 General Motors 
Baldwin v d Internat’! Harvester UD-14 45 


A. G. SCHOONMAKER COMPANY, INC. 


DIESEL DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


m 
= 


980 
136 
100 
750 
500 
500 
500 
480 
400 
350 


1606 S3rd ST NORTH BERGEN. NJ WY.C. Tel: LOngacre 5-3227 WJ. Tel.: UNion 3-2600 


Aree 
3 Ph., 4150V. 2300V. Pyrano! 


1—1000 KW Whse., 600 V. 720 RPM, 4000 syn. 
3 Ph., 4150V. 120/240V. sec 


i\—1000 KW G.E., 600 V. 514 RPM, 4000 Syn. 

| Ph., 4600V. 115/230 i1—1000 KW Whse., 275 V. 720 RPM, 4000 Syn. 

a | Ph. «+» 2400/4800V. 240/48v I— 200 KW Whse., 250V., 900 RPM, 4000V. Syo 
h., 2400V. 600 V. sec. I— 150 KW G.E., 126/250V, 1200 RPM. 2300 Sye 
+ 13200V. 220/440V. i— 100 KW G.E., 250V. 990 RPM, 2300V. Syn. 


‘E., 3 Ph., 2400-220 sec. SLIP RING MOTORS 
200 KVA G.E., | Ph., 13200V. 440V. 2— 500 H.P., G.E., M 1200 RPM 2400 V 


SYNCHRONOUS MOTORS i— 400 H.P., West., CW. 450 RPM, 550V 
t— 300 H.P., Elec. Mach., 720 RPM. 3 Phase 60 I— 250 H.P., West..CW. 100 RPM, 410V 
cyc., 2200V T E F Cooled Outdoor seivice i— 200 H.P., West.. CW. 600 RPM, 440V. 
i— 150 H.P., G.E., 1800 RPM. 220V. 3/60. 3— 150 H.P., Al. Ch. 1800 RPM. 2300V., 3PH. 60 Cy 
2— 150 H.P., Al. Chal. 360 RPM, 440V. 3/60 Large Stock of A.C. and D.C. Equipment 


BOUGHT AND SOLD 


We carry a large stock of transformers, and invite your 
inquiries. New Transformers built to your specifications. 


PIONEER TRANSFORMER REBUILDERS 


We rewird, repair and redesign all makes and sizes. 
One Year Guarantee. 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
SINCE 1912 CINCINNATI 27, OHIO 





Cole Slectric Co. 


8439 Steller Drive TExas 0-4701 Culver City, Calif. 


OUTDOOR DISCONNECTING SWITCH 
15,000 Volts—1200 Amperes—Type LU 
Side Break—Three Pole—Single Throw—Group Operated 
SILVER TO SILVER CONTACTS 
One Pole Shown 
See Bulletin 42A 
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IT'S FEDERAL NOARK MOTOR CONTROLS 
FOR THE PANAMA CANAL 


THE PANAMA CANAL is now undergoing an 
extensive modernization program. One phase 
requires new electric motor controls for the 
locks...and Federal Noark devices are being 
installed. These controls will assure the safe, 
efficient motor starting required for rapid and 
continuous canal service. 

Special processes in the manufacture of 
these 398 motor controls were necessitated by 
the specifications. Wire insulation, for instance, 


Federal Noark products: Stab-lok Circuit Breakers, 
Motor Controls, Safety Switches, Service Equipment, Indus- 
trial Circuit Breakers, Panelboards, Switchboards, Control 
Centers, Bus Duct — Pacific Electric Manufacturing 
Corporation products: High voltage circuit breakers and 
power switches ¥%& Sales offices in principal cities. 





ABOVE: View of the upper pair of the Miraflores locks and 
one of the control towers from which the new Federal Noark 
motor controls are operated. 


AT LEFT: Interior view of one of the eight types of motor 
controls built for the canal project. 


and other parts likely to deteriorate under 
tropical conditions had to be protected against 
“attack by insects, especially cockroaches and 
termites,” and made fungus-proof with suitable 
shellac. To accomplish this, Federal engineers 
treated each part separately before assembly. 

Whether your control problems are simple 
or as complex as those for the Panama Canal, 
call in Federal Noark for the right solution. 

Write Federal Electric Products Company, 
50 Paris Street, Newark 5, N. J. 


Plants at Newark, N. J.; Long Island City, N. Y.; Hartford, 

Conn.; Cleveland, Ohio; Gary, Ind.; St. Louis, Mo.; Dallas 

County, Texas; Los Angeles, Calif.; San Francisco, Calif.; 
Santa Clara, Calif. Affiliated plant, Toronto, Canada. 





This is wou Aah nan craftsmanship 


assures you dependable transformers 


1. The coils of Kuhlman power trans- 
formers are usually wound concen- 
trically. Coils that are to carry heavy 
currents at low voltage are of the in- 
terleaved disc type. Above, a cylin- 
drical LV core for a 1000 KVA trans- 
former being wound with multiple 
wires transposed when necessary to 
maintain low stray losses. 


5. The tank is made of heavy steel 
plate, electrically welded at the 
seams. Here you see the cooling tubes 
being welded on the outside of a 
tank to provide oil-tight and rust- 
proof joints. 


2. Assembling the core for a 1000 
KVA transformer. After the assem- 
bler has finished inserting the lami- 
nations, the core will be inverted to 
receive the coils. The laminations 
are made of cold-rolled oriented 
silicon steel which permits the flux 
path to follow the grain of the steel 
producing high permeability and 
low hysteresis. 


6. In this picture, the welded joints 
of the cooling tubes are being test- 
ed for leaks. After these tubes are 
put on the tank, the entire tank is 
filled with kerosene and subjected 
to air pressure as a final check to 
determine if the tank is completely 
oil-tight. 


3. Here the core has been inverted 
and assembled to the lower part of 
the core clamp. The coils, which 
have been immersed in a thermo- 
setting varnish and baked, have 
been slipped over the legs of the 
core. The assembler is bracing the 
core to prevent shifting and vibra- 
tion, 


aa 


7. Finally, the entire tank is shot- 
blasted and painted with a coat of 
rust-inhibitive primer and two coats 
of corrosion resistant paint. The 
tanks are then ready to receive the 
core and coil assembly. 


hullman ELECTRIC COMPANY, BAY CITY, MICHIGAN 


CRYSTAL SPRINGS, MISSISSIPPI 


EXPORT REPRESENTATIVES: /nfernational Standard Electric Corporation, 


50 Church Street, 15th Floor, New York 4, New York. Cable Address: Microphone, N. Y, 


4. After the core has been 
braced, the assembler inserts 
the necessary laminations on 
top to complete the core. After 
this, the remainder of the core 
clamp will be assembled and 
the core and coil assembly will 
be ready to be lowered into 
the tank. 


8. Kuhiman transformers are 
engineered for long life and de- 
pendability. They are built from 
carefully selected materials ac- 
cording to sound principles of 
design and assembled with in- 
finite care and patience by 
skilled craftsmen with years of 
experience at their job. Then 
each transformer is thoroughly 
inspected and tested for safe, 
efficient performance. When you 
install your next transformer, 
spécify Kuhlman for transform- 
ers of outstanding quality — 
backed by nearly 60 years of 
electrical manufacturing experi- 
ence. Write us today for the 
name of your nearest Kuhiman 
representative. 
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